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OXIDE PURIFICATION 


HE purification of gas by iron oxide has been a part of 

gas engineering practice for very many years. But it is 

by no means certain that we understand the process even 
yet. It is all to the good that:the shortage of the normal bog 
ore during the war should have stimulated research into the 
fundamentals of the subject. Reactions between gases and 
solids are never simple, because superimposed upon the normal 
kinetics of reactions between molecules are the physical factors 
of adsorption on the surface, the influence of the size and nature 
of the pores, of the activity or inactivity of certain portions of 
the surface and the masking of part of the surface by the product 
of the reaction. There is also the possibility of catalytic activity 
due to some impurity or to some otherwise unexplained cause. 

Over the last quarter of a century a great deal of theoretical 
knowledge has been made available upon the reactions between 
hydrogen sulphide and iron oxide, but it is very much to be 
doubted whether this knowledge has been in the possession of 
the average gas engineer who operates the process. For this 
reason the Paper read before the recent research meeting of the 
Institution of Gas Engineers on ‘“‘The Removal of Hydrogen 
Sulphide from Fuel Gases,” by G. U. Hopton and Dr. R. H. 
Griffith, has created more than ordinary interest by reason of 
the volume of scientific knowledge contained in it. Some of 
the new knowledge is the specific contribution of the Authors 
of the Paper. They have undoubtedly performed a valuable 
service, even though their researches, as they confess, are as yet 
incomplete. A careful study of the underlying physics and 
chemistry of industrial processes is highly important. There 
may be many practical men who do not find that such knowledge 
is of any particular service to them, but we suggest that those 
who operate their plant on the basis of such knowledge find 
themselves on very much sounder ground than those who operate 
byrule of thumb. Rule of thumb is all very well for the ordinary 
day-to-day operation of a plant which is behaving nicely. It is 
the naughty child that requires psychological treatment; it is 
the ill-behaved industrial plant that requires treatment in the 
light of fundamental knowledge of its functions. 

The Authors probably did not set out to add to our knowledge 
of normal oxide practice. Their object, as explained by Dr. 
Hollings, was to devise a process suitable for the rapid removal 
of the traces of hydrogen sulphide which are derived from the 
catalytic conversion of organic sulphur. The absorption of 
traces of hydrogen sulphide, or indeed:of any gas, is a difficult 
operation. It has been suggested that the greater part of the 
cost of oxide purification lies in the removal of the last 5 or 10% 
of the H,S: It is conceivable that if a process were devised 
which would allow the last few grains of H,S to be caught with 
certainty and rapidity, the cost of oxide purification might be 
very considerably reduced, because the oxide boxes could be 
made very much smaller, and could be worked in such a way 
that a few grairis of H,S were always allowed to pass through 
to the fine purification plant. Dr. Hollings has warned us that 
the methods now being tried by the Authors of this Paper are 
not likely to be developed at an early date for the purification 
of base load gas. It may well be suggested, however, that if 
the purifiers are made of a suitable size for base load gas, any 
H,S which passed them during peak periods could be caught 
by a Hopton-Griffith fine purification plant. 


§§ 
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THEORY OF THE PROCESS 


T is worth while looking at the theory of the oxide process in 

the light of the information given in the Paper under dis- 

cussion. It is shown that there are seven forms of iron 
oxide. One of these, $-Fe,O,,H,O is only stable in acid 
solution and is inactive in absorption of H,S. Under the action 
of heat all other forms change into «-Fe,O,, the temperatures 
at which this occurs ranging from 100°C. to 300°C., according 
to the form of oxide concerned. 

Of the six active forms, four are hydrated, namely «-, y- and 
6-Fe,0,,H,O and the amorphous form, while two, namely 
a- and y-Fe,Og,, are not hydrated. Those forms of iron oxide 
which are not hydrated show an induction period so that at 
first the absorption of H,S will be slow. Moreover, the non- 
hydrated form of Fe,O, is more likely to be produced from the 
non-hydrated oxide than from the hydrated oxide. It is evident 
that if an active oxide is required it should be in a hydrated 
form. Of the hydrated oxides, all of which have the general 
formula Fe,O,,H,O, the «-form is the most reactive. The 
y-form is less reactive on a volume basis, but equally as reactive 
on a weight basis. The 6-form does not appear to have been 
studied to any considerable extent, and the Authors have little 
to say about it. The amorphous form of Fe,O,, which is 
generally hydrated, swells so greatly on absorption of sulphur 
as to close its pore structure so that it becomes very unreactive 
at an early stage in the absorption cycle. 

The general outcome of this discussion is that an active iron 
oxide should consist for the most part of «-Fe,O,,H,O. It so 
happens that under proper control the oxidation of the Fe,S,, 
H,O, which is always formed in the reaction between H,S and 
the hydrated oxides, invariably gives rise to «-Fe,O,,H,O. 
This explains how it is that oxides which are initially active 
become more active after being in operation for a time. 

It has, of course, long been known that the boxes must not 
become acid. The reason for this is now clear. The ferric 
sulphides, FeS,,H,O and Fe,S, under acid conditions are 
converted into two sulphides, FeS, and Fe,S,. The atmospheric 
oxidation of FeS, was the original method of producing the 
ferric sulphate from which Nordhausen sulphuric acid was 
made; it oxidizes to the sulphate and not to the oxide. Fe,S, 
oxidizes to the oxide, but only very slowly. 

It is also known that while a small elevation of temperature 
greatly improves the rate of absorption, the rise of temperature 
must not be too great or the box becomes inactive. It has now 
been shown that at some temperature in the neighbourhood of 
40-50°C. (the Authors have. not established the precise tem- 
perature exactly), the hydrated sulphide Fe,S,, H,Q becomes 
converted into the anhydrous sulphide Fe,S,. Experiment . 
shows that only the hydrated sulphide will oxidize smoothly to 
a-Fe,03,H,O. The Fe,S3, under normally alkaline conditions 
oxidizes. to iron sulphate and y-Fe,O, with the consequence that 
the regenerated oxide is of poor quality. The heat of reaction 
of oxidation is fairly considerable, and if the temperature is not 
controlled the dehydration reaction sets in and the oxide is 
spoilt. It is obviously a matter of some difficulty to prevent 
local rises of temperature, and this fact suggests that the rather 
crude design of the present oxide boxes may in time give place 
to some design in which the temperature at all. parts is under 
greater control. 
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MORE TO BE LEARNT 


Ga the right conditions and the right molecular type of 
oxide, the activity of any purification material is claimed by 

the Authors to be due to its porosity. On this score we feel 
that the Authors have somewhat over-simplified their explanation, 
and there is probably a good deal more to be learnt about the 
mechanism. A sintered iron oxide, for example, may have a 
high porosity, but it will always be relatively inactive. There 
is experimental evidence that sintering and loss of activity set in 
above 600°C. The first effect of sintering is probably to close 
the minute pores through surface flow owing to temperature. 
It is probably the sizes of the pores rather than the porosity 
which govern the activity of an oxide. But there must be a 
further condition. Whether it is possible for sulphur molecules 
to pass through the surface into the main body of the oxide in 
the form of H,S and to be deposited there as sulphur we do no 
know. It appears as though something of this sort happens to 
carbon atoms in the catalytic formation of methane, and there is 
no reason to suppose that it does not also happen in iron oxide. 
If it does not happen there must clearly be a severe limit to the 
amount of sulphur which can be absorbed, and this, in an active 
oxide, will be proportional to the total surface available for 
adsorption. 

Revivification in situ or otherwise will set a portion of this 
surface free, but part of it will be cloaked mechanically, though 
probably not chemically (this is not certain), by the liberated 
sulphur. There must be a physical limit above which H,S 
cannot be farther absorbed, and this limit we should place as 
that at which the elementary sulphur prevents the H,S from 
reaching the active surface. The Authors have suggested that 
from the volume relations between «-Fe,O3,H,O and its sulphide, 
Fe,S;,H,O, an oxide with 50% porosity would be converted 
into a non-porous mass on complete change to the sulphide. 
From this they go on to suggest that a volume porosity above 
50% is essential, and that the value of any particular material is 
determined by the extent to which the porosity is higher than 
50%. This is a rather important conclusion, and we should 
like to ask whether it is a theoretical deduction only or whether 
it has been proved beyond doubt. One series of experiments 
suggests that this is experimentally proved (we refer to Table V), 
since the breakdown period is shown to become very much 
longer as the porosity of the oxide increases progressively above 
50%. It would have been interesting if an oxide with a porosity 
just below 50% could have been included in these experiments. 

These researches, coupled with the presentation of known 
facts, are extremely valuable. We do not attach very much 
importance to the fact that up to the present large scale results 
do not suggest that the total absorption of sulphur in the 
Authors’ new materials will not rise above 30%. It is true, 
as Mr. Parrish says, that this oxide would not be very attractive 
for the making of sulphuric oxide. If our opinion is correct, 
sulphuric acid manufacturers prefer elementary sulphur to spent 
oxide in their burners. Since sintering sets in above 600°C. it 
would appear undesirable to burn iron oxide to recover its 
sulphur, and we would suggest that in the process of time it 
would be found desirable to extract sulphur from oxide with 
solvents so that the same oxide can be used over and over again 
without much difficulty, just as oil is used over and over again 
for the extraction of benzole. The Authors would do the Industry 
a service if they would turn their attention to the discovery of 
better solvents than carbon disulphide for the extraction of 
sulphur from spent oxide. Carbon disulphide has the disad- 
vantage of leaving organic sulphur in the oxide unless very great 
care is taken, whilst its cost is such that a small loss of solvent 
will throw a great financial burden on the process. What are 
the possible solvents for sulphur that have the characteristics 
of being (a) reasonably cheap, (b) free from sulphur, (c) free 
from any deleterious action on the oxide, and (d) suitable for 
the recovery of elementary sulphur from them in a reasonably 
pure state? 

Finally we should like to suggest that other processes of 
hydrogen sulphide removal, preferably by liquids, should be 
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given the same attention as is now being paid to the ox; 
process. No real rival to the oxide process has yet arisen, }, 
is it not time that something better than the reaction between 
gas and a solid should be devised for the purification of toy 
gas from hydrogen sulphide? 





Personal 


Mr. Ernest Scgars, Chief Engineer of the East Surrey Gas Compa 
for the past 25 years, has been elected a Director of the Company, 


* * * 


Mr. WALTER C. Nos1z is retiring after 42 years’ service with th 
Wellingborough Gas Light Company. For 30 years he has bes 
Manager of the Company’s showroom. 


* * * 


Mr. H. Bett THompson, Managing Director of Sternol, Ltd, i 
making satisfactory progress towards recovery from the seve 
operation which he underwent in November. 


* * * 


Upon his retirement after 41 years’ service with Sunderland Gy 
Company as a collector, Mr. C, W. PaRK has been presented by hi 
colleagues with an inscribed barometer. 


* * * 
After over 57 years’ service with Jas. McKelvie & Co., Edinburgh 





























for 45 of them “on the road,” Mr. J. V. HALLORAN has retired fa pr. # 
reasons of health. di 
» of Radic 

* * * was elec 

Mr. ARTHUR TENNANT, Sales Manager of the East Surrey Gaf at the al 
Company, has been appointed General Manager in place of Mp The 2 
J. R. W. Alexander, who recently accepted an invitation to becom was larg 
General Manager of the British Gas Council. ) progres 
* * * F basis he 

) with th 





































Mr. P. W. DILLAMORE, Manager and Secretary of the Witney Ga of the t 











and Coke Company, has retired owing to ill-health. Mr. L. W. JE Departt 
DILLAMoRE has succeeded him as Manager, and Mr. A. C. MACHIE) mitted | 
has been appointed Secretary. ing of 
* * * | T. M. | 
< 
Mr. E. N. FARNWoRTH, Engineer and Manager of the Wath} _~ 
Bolton, and Thurnscoe Gas Board, has been appointed Engineer andy of nev 
General Manager of the Newcastle-under-Lyme Corporation Gaf choad 
Department. Mr. Farnworth will take up his new duties on Apr. 1.f incom 
* * * ; The 
Mr. R. Prince, Director, General Manager and Secretary of thep eer 
Peterborough Gas Company, has been presented by the staff andg of £1 
employees with a mahogany card table on the occasion of his departure}, 82 ‘ 
to become General Manager of the Brighton, Hove and Worthingf, @20Ut 
Gas Company. Reference to Mr. Prince’s new appointment was} £30,00 
made in the “JOURNAL” of Oct. 24, 1945. to 194 
| supple 
* * * » receiv 
Mr. A. Face, F.R.S., has been appointed Superintendent of the— figure 
Aerodynamics Division of the National Physical Laboratory, to fill — annur 
the vacancy caused by the resignation of Mr. E. F. Relf, F.R.S., who — variou 
is taking up the post of Principal of the College of Aeronautics. Mr.— the cc 
Fage has been a member of the staff of the National Physical Labora — over | 
tory since 1914. Dr. 
ES cS * : Depa 
Having resigned his position as Deputy Governor of the Gas Light § active 
and Coke Company, Vice-President of the L.M.S. Railway, and Chair- — mem 
man of Railway Air Services, Sir HAROLD HARTLEY has, on the invi-— been 
tation of the Minister for Civil Aviation, Lord Winster, become an enqu 
additional member of the Board of the British Overseas Airways § visits 
Corporation. -— two 
* * * inves 
Mr. S. F. Corny, M.C., Chairman and Managing Director of General Be! 
Gas Appliances, Ltd., an associated company of Allied Ironfounders, bred! 
Ltd., has tendered his resignation on account of continued ill-health. Labs 
The Board of Allied Ironfounders, Ltd., have accepted Mr. Corby’s —_ 
decision with regret. Mr. Corby will remain a Director of the Con ioe 
pany. Mr. H.C. WILSON BENNETTS, a Director of the parent company, ee 
has been appointed Chairman and Managing Director of General Dire 
Gas Appliances, Ltd. ra 
Dris 
e men 
Obituary top 
The death occurred on Dec. 27 of Mr. Horace J. BRADLEY, J.P., “"S 
Chairman of the Oxford and District Gas Company, at the age of hat 
seventy-seven. He joined the Board in 1926 and became Chairman in alll 
1932. Mr. Bradley was also Chairman of the South Midland Gas A 
Corporation, Ltd., the Banbury Gas Light and Coke Company, and Dir 


the Witney Gas and Coke Company, Ltd. 








TY 2, 1945 january 2, 1946 


to the ox; Institution of Gas Engineers 


et arisen, b An official delegation from the Institution of Gas Engineers, con- 
on between Misting of the President (Colonel C. M. Croft), Mr. F. M. Birks 
ation of toygyMember of Council), and the Secretary, returned just before Christ- 
mas from a short visit to Paris, in response to an invitation from the 
President and Council of the Union Syndicale de {Industrie du Gaz 
n France. The President and Secretary of the Swiss Gas and Water 

ociation and the Secretary of the Belgian Association of Gas 
ngineers were also present. 

The visitors were cordially received by the President and Council 
of the Union Syndicale, with whom they discussed the wartime 
xperiences and present and future position of the Gas Industry in 
heir respective countries. A meeting was also held to discuss the 
; evival of the International Gas Union, which has been in abeyance 
— ie Me since the outbreak of war. 

ie 


Gas Compa 
> Company, 


Ss bese’ A visit was arranged to the Reconstruction Exhibition in Paris, 
which includes a Gas Industry section at which are exhibited, inter 
alia, the latest types of gas appliances and model kitchens embodying 

gas services, and a detailed inspection was made of the Gas Apprentice- 
rol, Ltd, j ship Centre at Versailles, a school which has recently been instituted 


n the seve by the Union Syndicale, with Government support, and at which 
boys of 14-15 are given a three years’ course of training in gas manu- 
facture and supply and in ancillary subjects. 

Much information of mutual interest to gas engineers was exchanged 
during the visit, which represents a further step towards the resumption 

‘of pre-war collaboration between members of the Gas Industry in 

various countries. 


, Edinburgh Cast Iron Research Association 


's retired fof , Harold Hartley, Technical Director and Managing Director 
» of Radiation, Ltd., Vice-President of the Institution of Gas Engineers, 
was elected President of the British Cast Iron Research Associatjon 

Surrey Gaf at the annual meeting on Dec. 12. 
lace of ME. The 24th annual report (for 1944-45) stated that although the year 
n to becom was largely occupied in work arising out of the war effort, considerable 
' progress had been made with post-war plans. A new subscription 
> basis had been adopted, and a new arrangement had been reached 
Wi | with the Department of Scientific and Industrial Research. In view 
{ a Gas > of the termination, at June 30, of the six years’ agreement with the 
CG - W. Ie Department of Scientific and Industrial Research, the Council sub- 
+ MACH mitted to the Department a new scheme through a deputation consist- 
ing of Dr. Harold Hartley, Mr. P. H. Wilson, Dr. J. E. Hurst, Mr. 
' T. M. Herbert, Mr. A. E. Pearce, and the Director. The Council of 
| the Association considered that the time was ripe to settle the broad 


nderland Gx 
sented by hi 


hag be ' lines of the Association’s post-war development which the acquisition 
ration Galt of new premises had made possible. They decided that an effort 
on Apr. Lp should be made to double the ordinary grant-earning subscription 


income from the industry. 

| The arrangement made with the D.S.I.R. provides that the Asso- 
tary of the ciation shall secure from the industry a minimum industrial income 
staff andf. of £18,000 per annum, for which the D.S.I.R. will provide a block 
s departure}, grant of £9,000. This will ensure a minimum income of £27,000 per 
| Worthing, annum, or, with miscellaneous non-grant-earning income, say a total of 


tment wast £30,000 per annum. This, in fact, is less than the income for 1942-43 

' to 1944-45. In addition, the Department has undertaken to supply 

' supplementary grant of £100 for each £100 of subscription income 

received over and above the minimum of £18,000, up to an additional 

lent of the— figure of £9,000. This makes possible a total income of £45,000 per 

ory, to fill} annum, or say, with miscellaneous non-grant-earning income from 

-R.S., who ff various sources, £50,000 per annum. Some form of levy by which 

tics. Mr.— the cost of research and development can be equitably distributed 

al Labora: — over the whole industry will be required. 

Dr. H. T. Angus took up his duties as Manager of the Development 

Department on Jan. 1, 1945, and during the year the Department 

Gas Light § actively continued its work in dealing with enquiries received from 

and Chair- § members, of which some 1,200 were dealt with. Special efforts have 

n the invi-— been made wherever possible to visit members in connexion with such 

ecome an enquiries, and, for example, during the first half of 1945 over 80 such 

3 Airways visits were paid to some 60 member firms, over half these visits taking 

two or more days. The Department had also planned a detailed 

investigation of Scottish sand deposits which was to have been under- 

f General taken by Mr. W. B. Parkes, who was appointed Assistant Manager 

founders, § © the Development Department as from Jan. 1, 1945. Owing to the 

ill-health. § reakdown in health of Mr. T. Tyrie, Superintendent of the Scottish 

. Corby’s | Laboratory, this work had to be curtailed, but one deposit has been 

the Com- examined which closely resembles in strength, permeability and grading 

sompany, the better-known English sands. The Ironfounding Industry Fuel 

' General Committee of the Council of Ironfoundry Associations, of which the 

Director acted as Chairman and Mr. W. J. Driscoll as Fuel Officer, 

terminated its work at the end of the period under review, and Mr. 

Driscoll was appointed to take charge of a new division of the Develop- 

ment Department dealing with engineering uses of cast iron, designed 

to provide the same service for engineering and industrial users as is pro- 

EY, JP. vided by the Building Uses Department for building and domestic users. 

e age of During the year 13 research reports and seven external reports 

irman in have been issued, and four translations have been made available to 
and Gas members. . : , 

iny, and A number of lectures have been given, including four by the 


Director, two of the branches to the Institution of Mechanical 
Engineers. 
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Diary 


Jan. 3.—Midland Counties Coke Association: Central Committee 
2.45 p.m., 135, New Street, Birmingham, 2. 
4.—Gas Companies’ Protection Association: 5, Victoria Street, 
S.W. 1, 2.30 p.m. 
6.—National Federation of Gas Coke Associations: General 
Committee, Gas Industry House, 10 a.m. 
8.—Midland Junior Gas Association: Address by Dr. E. W. 
Smith, “‘ What of the Future.” 
Jan. 9.—British Gas Council: Gas Industry House, 2.15 p.m. 
Jan. 11.—London and Southern District Junior Gas Association: 
Gas Industry House, 7 p.m. Paper, “The Domestic 
Use of Coke,” Dr. F. J. Eaton. 
Jan. 12.—Scottish Junior Gas Association (Eastern District): Visit 
to New Grange Works of Alder & Mackay, Ltd. 
Jan. 14.—Women’s Gas Council: Executive Committee, Gas Industry 
House, 1.15 p.m. 
Jan. 16.—British Gas Council: Domestic Development Committee, 
Gas Industry House, 1.30 p.m. 
Jan. 16.—Joint Meeting of the Institute of Fuel (Yorkshire Section), 
Coke Oven Managers’ Association (Midland Section), 
Manchester District Association of Gas Engineers 
(Yorkshire Commercial Section), Manchester Junior 
Gas Association, Yorkshire Junior Gas Association, 
and Midland Association of Gas Engineers and 
Managers, Royal Victoria Hotel, Sheffield: Paper, 
“Waste Heat Recovery in the Carbonizing Industries,” 
Dr. J. G. King and Dr. F. J. Dent. 
Jan. 17.—Solid Smokeless Fuels Federation: Executive Committee, 
Grosvenor House, 11.30 a.m. 
Jan. 21.—London and Counties Coke Association: Finance Com- 
mittee, 11 a.m.; Executive Committee, 11.30 a.m.; 
Central Committee, 1.30 p.m., Gas Industry House. 


Jan. 
Jan. 


Jan. 





Messrs. Albright & Wilson’s Water Treatment 
now moved from Oldbury to 49, Park Lane, London, W. 1. 
No.: Grosvenor 1311. 


The Offices of the North-Western Section of the Institute of Fuel 
have been moved to Harvester House, 37, Peter Street, Manchester, 2. 
Telephone: Blackfriars 6763. 


A Series of Six Cookery Demonstrations for members of the 
W.A.A.F. who are shortly to be demobilized has been inaugurated 
at the Bramhall showrooms, Stockport. The course has been 
arranged by the Stockport Gas Department, and is part of the R.A.F. 
educational scheme. 


The Le Bas Tube Co., Ltd., have removed from their temporary 
address to River Plate House, 12 and 13, South Place, London, E.C. 2. 
For very many years Dock House, Billiter Street, E.C. 3, was the 
home of the Le Bas Company until the premises were destroyed by 
enemy action in April, 1941. 


A Special Invitation has been extended by the London and Southern 
District Junior Gas Association to all members of the London and 
Counties’ Coke Salesmen’s Circle to the Association’s meeting at 
Gas Industry House at 7 p.m. on Jan. 11, when Dr. F. J. Eaton will 
read a Paper on ““The Domestic Use of Coke.” 


George Wilson Gas Meters, Ltd., Coventry, have acquired an 
interest in Cowper Penfold & Co., Ltd., London, whose activities 
are chiefly concerned with the design, development and marketing of 
gas appliances. This association affords opportunity for considerable 
increase in the scope of both companies, the outcome of which 
promises to be of considerable interest and advantage to the Industry 
they serve. 


Newcastle-upon-Tyne and Gateshead Gas Company has acquired 
the Alnwick Gas Company, in accordance with its policy of increasing 
its scope of supply. The Alnwick undertaking will remain a separate 
concern, but it will be wholly controlled by the Newcastle Company, 
which will have three Directors on the Board. The whole of the 
Alnwick Ordinary and Preference stock has been acquired in exchange 
for Newcastle stock. The basis of exchange was £80 of Newcastle 
Ordinary for every £100 of Alnwick Ordinary, and £100 of Newcastle 
4% Preference for every £140 of Alnwick 6% Preference. : 


For a Fortnight before Christmas Messrs. Alfred Bird & Son’s 
Senior Demonstrator, Miss Clare, gave a course of demonstrations 
at the showrooms of the Leamington Priors Gas Company, the general 
idea being to help local housewives in making the first Christmas after 
the end of the war a time of real good cheer. A special point was 
made of Christmas fare, pastries, sweets, cakes, sauces, marzipan, 
and icings for Christmas cakes. In addition Miss Clare showed 


t has 
Telephone 


housewives how to prepare those well-balanced meals that are so 
necessary in preserving the family’s health. Demonstrations were 
held not only in the afternoons, when there was an average attendance 
of 35, but also in the mornings for pupils from the various girls’ 
schools, at which the attendance averaged 20. 











Pressure Regulation in 






N these times of modern methods and efficient gas making one 

very important factor in connexion with the discharge of gas 

from pipes is the pressure at which it is supplied to the consumer. 
The initial pressure in the gas mains is obtained from the weight of a 
gasholder or a compressor, which may convey a supply to a district 
many miles distant. This pressure is, in the very nature of the case, 
a variable quantity, according to the increase or diminution of the 
consumption at different times of the day, which may vary between 
a few inches w.G. and many pounds per sq. in. pressure. 

It is the object, therefore, to provide and maintain a constant 
pressure to the consumer at all times during peak and off peak con- 
sumptions for the efficient working of an appliance. The instrument 
for achieving this is that known as a gas governor or regulator through 
which the gas passes upon leaving the source of supply and before 
reaching the district, in which the opening of a valve is automatically 
regulated in proportion to the consumption of gas, and thus main- 
taining constant any required pressure upon the outlet of the governor. 
It possesses means also by which the outlet pressure may be varied 
at will at different periods of the day. 

Many improvements have been made over a number of years, from 
the simple manually operated constant-pressure type of governor to 
the one which is automatically operated by a clock control mechanism, 
varying the outlet pressure in accordance with a pre-arranged schedule 
to meet the variations in demand at different times of the day. It 
would be advantageous, therefore, to record in this description the 
various stages of development underlying the functioning of pressure 
governors used in town gas distribution systems, in order to explain 
clearly the operational functioning of an entirely new design of governor 
which has been developed to achieve the feature that it will accurately 
control the outlet pressure desired, regardless of varying inlet pressures, 
and will remain in action even when the inlet pressure falls to the same 
as the predetermined outlet pressure. 

An efficient gas governor must be (a) capable of reducing the 
excess of pressure thrown by a gasholder or compressor to that 
required for the supply of the district ; (6) it must be capable of adjust- 
ing itself to any variation of initial pressure and maintain constant 
the predetermined outlet pressure; (c) it must be sensitive to any 
fluctuation, small or large, in the consumption of gas in its district; 
(d) it must automatically maintain a steady and regular pressure 
without the least oscillation. The main feature in each of the various 
types of governors described is characterized in the method of 
loading, otherwise the operational sequence is similar in every respect. 

A gas governor may be actuated by a diaphragm or a bell sealed in 
mercury or water, but for convenience a diaphragm is used in all the 
diagrammatic illustrations. When using a diaphragm it is to be 
understood that by “effective area” is meant the area of an equivalent 
rigid piston which, under the same pressure conditions, requires the 
same lifting force as a diaphragm. 
































































Simple Weight-Loaded Constant-Pressure Governor 


The operational sequence of a governor in its simplest form may be 
described as follows: Referring to fig. 1, the gas enters upon the left 
of the governor, passes into the valve chamber, up over the top valve, 
and down over the bottom valve (both of which are suspended upon 
the same spindle), and so to the outlet. The diaphragm, which is 
rigidly connected to the valve spindle, is actuated by the outlet pressure 
through the medium of a small control pipe connected to the outlet 
main. 

In the case of an increase of consumption, which would cause the 
pressure at the outlet of the governor to be diminished, the decrease in 
pressure is immediately communicated through the control pipe to 
the underside of the diaphragm, which, upon losing part of its support, 
proportionately falls, thus opening the double beat valves. The valves 
being thus opened allow more gas to pass through from the inlet to 
the outlet chamber, thus maintaining the desired pressure required in 
the main. 

Inversely, should the pressure on the outlet of the governor increase 
owing to a decrease in consumption, the increase of pressure is, in 
this case, communicated through the control pipe to the underside 
of the diaphragm, which proportionately rises, and in doing so, 
partially closes the valves, resulting in the passage of gas being 
restricted, with a consequent fall of pressure until the outlet pressure 
required is re-established. 

The magnitude of the outlet pressure is determined by the combined 
weight of the moving parts, and the number and size of the weights 
which are placed upon the diaphragm. 
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the Distribution of Gas 














In a governor constructed with double beat valves, it will be observed 
that any variation in the inlet pressure will not affect the outlet pressur, 
For, if the initial pressure in the inlet chamber varied, it would ac 
upwards upon the top valve and downwards upon the bottom valve, & 
which are of equal base area. Therefore, the tendency to close th 
top valve would be counteracted by the tendency to open the bottom 
valve, and so equilibrium would be maintained. 










FIG I. 


Let Pw be the pressure thrown by the governor if there is no loading F 


on the diaphragm. 
A be the effective area of the diaphragm, 
W be the weight of the moving parts, 


Then upward thrust on diaphragm = PwA, 
» downward c af = W. 
.'. PwA = W, 
WwW 
Pw =~: 


Now let Po be the pressure required to be thrown by the governor 
(Po must be greater than Pw), 
And let W, be the additional weight which must be put on the 
diaphragm. 
Then upward thrust is now PoA, 
3» downward bo Ww + W, 
ed W + Ww, 


ee PoA 
W, = PoA — W = PoA — PwA, ; 
= (Po — Pw)A (i) 


Air-Pressure-Loaded Constant-Pressure Governor 


In this governor the additional loading required above that which 
the weight of the moving parts give is provided by means of air pressure 
acting on the diaphragm D obtained from a small air bell B floating in 
a water or oil seal placed in a convenient position above ground. 
It has the additional advantage that the loading bell may be situated 
at some distance from the governor itself. 





FIG 2 


The capacity of the air bell B is so arranged that over its complete 
travel it will transfer an equivalent quantity of air (under a pressure 
P, sufficient to load the diaphragm D to the maximum outlet pressure 
Po) equal to the displacement of the diaphragm D in the chamber C 
by the movement of the governor valves from the full open to the 
full shut position. 
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If Py = air loading pressure, 
Then PPA = W,, 
= (Po — Pw) A, 


i =o Fw . (ii) 

It will be seen that if Po is required to be as low as Pw, Py is zero, 
and if Po is required to be less than Pw, Py, must be a negative pressure. 
To effect this the bell B is provided with floats F to give the required 


buoyancy 
The loading of the bell to the required pressure is then achieved 


) manually by means of weights. 


An advantage of this type of loading is, that by making the area 
of the bell smaller than the effective area of the diaphragm and allowing 
a correspondingly greater travel, smaller weights are required than if 
the latter were directly weight-loaded. 


If W, is the dead weight of the bell (which may be negative if the 
ae! floats are large enough), 
B is the area of the bell, 
Pb is the pressure thrown by the unloaded bell, 


PbB = W,. Pb = + 


If Wz is negative, Pb will be negative—i.e., the bell will exert a slight 


' vacuum on the diaphragm 


If W, is the weight to be added to the bell to give a pressure Py, on 


~ = = — PB - W2, 
= P,B — PbB, 
= (Py, — Pb) B. 
But from (ii)— 
PL = Po — Pw 
So Ws; — (Po — Pw — Pb) B, 


Po — Pw — Pb =, 


Po = Pw + Pb + 9p 


From this equation it will be seen that by making Pb a negative 


' quantity equal to or greater in magnitude than Pw, it is possible by 


suitable weights W; to make the outlet pressure Po any desired value 
from zero upwards. 


(First System) 
Whereas in the previous system air pressure obtained from a small 


| air bell provides the additional loading Py required on the diaphragm 


D, in this system the pressure loading Py is conveniently provided by 
atilizing the inlet gas pressure which is reduced to the required value 
by means of an auxiliary governor E. The operation of this governor 


. is otherwise similar in every respect to the former system. 


A leak to atmosphere is provided above the diaphragm D controlled 
by a needle valve Q, which allows a slight flow to pass through the 
auxiliary governor, and also permits the escape of the gas above the 
diaphragm D when the main governor requires to close. 


As before let Py, be the additional gas pressure required: 
Then PpA = 
= (as before) (Po — leh A, 

PL =Po— Pw Gi) 

It follows that the gas used for loading (at pressure P,) cannot be 
returned to the main (at pressuré Po), since Py is always less than 
Po. The gas must therefore be passed to atmosphere, and in con- 
sequence the system cannot conveniently be used for district governors. 


Gas- Pressure - Loaded Constant-Pressure Governor. 
(Second System) 
: In order to enable the loading gas to be returned to the main, it is 


necessary that Py should be made greater than Po. ~ This is achieved 
in the above governor by:overcoming the weight of the-moving: parts 
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by means of a counterbalancing weight as shown in fig. 4. Thus, if 
the weight of the moving parts was exactly balanced, Pw would 
become zero, and P, would be equal to Po. 


Fig 4 


In practice, however, it has been found preferable to over-counter- 
balance the weight of the moving parts to such an extent that a pressure 
Pc of about | in. w.c. thrown by the auxiliary governor is necessary 
to depress the diaphragm D when there is no pressure in the outlet 
main. 


Let W, be the over-counterbalancing force (acting upwards), 
W, =A Pe (Pc is about 1 in. w.c.). 
Thus upward thrust is now A Pc + PoA, 
downward “a LA, 
A Pc + PoA = 
Pe = Fost Pees ecce felis ete oo) eee 
In other words the pressure from the auxiliary governor (P,) is now 
the sum of the pressure in the outlet main (Po) and the equivalent 
(Pc) by which the governor has been over-counterbalanced. PL is 
thus always greater than Po and the gas can be returned to the main. 

It will be appreciated, however, that unless the inlet pressure is 
greater than the required outlet pressure, the governor valve will tend 
to close and maintain a differential pressure equal to Pc between the 
inlet and outlet of the governor. 

The needle valve Q restricts the rate of flow of gas through the 
auxiliary governor. 

As this system necessitates the erection of a counter-balance lever 
and a mercury seal pot on top of the governor it becomes very cum- 
bersome, and in consequence is not suitable for district governors, 
which are usually installed in underground pits. 


Weight-Loaded Pressure-Counterbalanced Governor 
with Clock Control Mechanism 


In this system the diaphragm D is loaded with weights to give an 
outlet pressure about 5/10 in. w.G. greater than the maximum pressure 
required, and the counterbalancing necessary to give intermediate 
pressures is achieved by using the inlet pressure on the underside of 
the diaphragm D. Referring to fig. 5, gas from the inlet side of the 
governor is fed through an initial H.P. governor G and a needle valve Q 
to the underside of the main governor diaphragm D, while an auxiliary 
governor E (controlled by the outlet pressure) allows the weep of 
gas to return to the outlet main. 


Fig S 


Let Po be the outlet pressure of the main governor, 
Pw be the pressure due to the weight of the moving parts, 
including the loading necessary to make Pw equal to 
5/10 in. w.G. + maximum préssure required. 
A be the effective area of the diaphragm. 
Py be the pressure under the diaphragm. 


When equilibrium has been attained the governor E will have 
allowed gas pressure to build up under the diaphragm until a pressure 
of Py has been attained. In these circamstances, 


Downward thrust = PwA, 

Upward » .. = PyA, 
PyA. = PwA, 
Py. = Pw 


bur tee (Fo. be-continued) *: 































































An Experimental Determination of the Factors 


governing the design 


special reference to Coke Ovens 
By T. C. FINLAYSON, M.Sc., M.I.Chem.E., F.Inst.F., and 


A. TAYLOR, 


The following is an abstract of an important 
Paper given to the North-Eastern Section of the 
Institute of Fuel in Newcastle on December 10, 1945. 


T may be useful at the outset to explain why this investigation was 
Tiundertaken. A plant designer must always keep two points in 

view—the capital cost of his plant and its operating cost. In a 
regenerative coke oven the capital cost is increased by the provision 
of larger regenerators. Larger regenerators reduce the fuel con- 
sumption of the oven. Therefore it follows that the extent to which 
it pays to provide for the recovery of heat by means of regenerators 
depends upon the value of fuel gas. 

During the 10 years before the war, owing to the development of 
the use of coke oven gas for town and industrial purposes, and on 
the steelworks, the value of fuel gases increased, with the result that 
greater interest was focused on fuel consumption of coke ovens. 
The Coke Oven Industry was therefore prepared to pay more in 
capital cost to attain an increased efficiency in coke oven regenerators. 
Consequently, as plant designers, we looked into the question of 
improvements in this direction. 

In some cases the preheating of the gas or air is necessary in order 
to obtain the required temperature in the furnace, but in most cases 
the recovery of heat is the main purpose. In fig. 1 we have attempted 
in a simple heat flow diagram to show what effect the regenerators 
have on the heating of a furnace. We have also defined what is meant 
by regenerator efficiency. 

The efficiency of a coke oven regenerator when used for preheating 
air, which forms the subject of the investigation described in this 
Paper, may be expressed as a percentage by the formula: 


__ actual heat in the hot air x 100 . 
~~ heat that would be in the air if it attained 
the temperature of the hot waste gases. 


Efficiency 





When we decided to study the question of the design of regenerators 
we first examined the published data on the subject, but came to the 
conclusion that the information was incomplete as applied to coke 
oven regenerators. Much of the published work related to experi- 
ments on blast furnace air heaters and open hearth steel furnaces, 
using regenerators designed with high gas velocities and wide channels. 

In coke oven practice the necessary draught is normally provided 
by a chimney so that no very high pressure losses could be considered, 
apart from which, as coke oven regenerators are invariably built as 
an integral part of the oven battery, the pressure differentials must be 
kept low to avoid leakage through the brickwork. To achieve this 
gas velocities must be kept low. 

When coke oven gas is used as fuel there is practically no risk of 
dust deposition, and even with blast furnace gas very efficient cleaning 
must be provided because, once heated up, the ovens are kept hot for 
many years and the replacement of chequers is difficult. Hence, on 
coke ovens much narrower channels can be used in their regenerators 
than in those of most furnaces. 

Because of these differences it was not safe to apply the published 
data to the correct designing of coke oven regenerators with any 
degree of certainty. 

As the possible variations in design of regenerator fillings are infinite 
and each alteration affects both the cost and the technical value, it 
aes clear that the testing of a few chosen fillings would be of little 

p. 

Thus the purpose of the investigation was: 

1. To find the effect and quantitative value as regards heat transfer 
and pressure loss of the different factors in the design of both double 
staggered chequers and straight through, or any other promising types 
of fillings, so that it would be possible to calculate the effect of any 
variations in design and to indicate the most profitable lines for 
development of coke oven regenerators. 

Having found the best form of each of a number of different 
types of regenerator fillings, their efficiencies were to be compared 
on a practical basis to enable an economic assessment of the designs 
to be made. 

Because of the complicated: nature of the problem and the man: 
factors which affect the efficiency it was decided that for the investi- 
gation to be of real value, the test regenerator must be of full scale, 
and with all the important dimensions the same as in practice. 


GAS JOURNAL 



























bution intermittent puffs of a strong dye were put into the stream. 
Where faults in the distribution were found, alterations were made, 
and finally a satisfactory arrangement was chosen and applied to the F 
test plant. ; 

There were minor points to be corrected when the regenerator 
tests were started, but there can be no doubt the model work saved a & 
lot of time on the full scale experiments. ’ 

Town gas and air under pressure were supplied, with a system of 
automatically operated reversal cocks which were arranged to alternate | 
the flow of waste gas and air through the two regenerator chambers. — 

Actually it was found to be much more convenient for the experi- & 
ments to use only one regenerator instead of a pair. Hot waste gas F 
at between 1,200° and 1,250°C. was produced by burning the correct 
volume of cold air with cold gas, when very much less cooling was 
necessary than would have been the case if hot air from the other § 
regenerator had been used. On reversal the same volume of cold air 
passed up the regenerator and out through a flap. A certain amount 
of gas was used to reduce the cooling of the combustion chamber 
during the up-flow period and as a means of regulating the tempera- 
ture. This system of working proved very satisfactory, and had the F 
particular advantage that one regenerator chamber could be cooled § 
and refilled while the other was being tested, thus halving the time 
required. : 

The experimental work consisted of firstly building up each filling 
in one or other of the regenerator chambers, and secondly testing the 
performance of the built-up regenerator. 

The former part of the work entailed the careful measurement of 
the bricks and accurate spacing of them in the chamber, bare thermo- 
couples being cemented on to the surface, or in the centre of a certain 
number of bricks. 

Before any tests could be started it was essential that the conditions 
should be absolutely steady at the required temperature, and to 
achieve this at least 48 hours of carefully controlled working was 
necessary. 

It is not easy to measure the temperature of a gas above 1,000°C. 
because radiation from the walls of the chamber has such a big effect 
on a thermo-couple, and a suction pyrometer must be used to obtain 
a true reading. Although the theory of the suction pyrometer is well 
known, there was not a standard instrument on the market which 
would measure gas temperatures of over 1,200°C., consequently we 
had to develop a suitable instrument before starting the investigation. 

In addition to measuring the air and waste gas temperatures at 
suitable positions at the top and bottom of the regenerator, the tem- 

ratures of the faces of a number of bricks were recorded continuously 

y means of thermocouples connected to a thread-recorder, and the 
pressure losses through the regenerator were measured. The air 
and gas volumes were of course metered and waste gas analyses made 
at frequent intervals. Surface heat loss measurements were also 
made. 


Choice of Fillings 


In the investigation we studied the effect on regenerator efficiency 
and heat transfer of the following factors: The influence of rate of 
flow or load, size of regenerator, gas velocity, staggering of chequers, 
channel width, brick thickness, brick properties, and length of reversal 
period. We also considered the influence of different designs of 
filling on pressure losses. . , ’ 

_. Having ‘obtained data: on the. influence of the above. factors on the 
design of a regenerator, we then set out to assess the values of the 
chosen regenerator fillings so that a reliable estimate could be made 
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of the amount of each filling necessary to give a particular efficiency 
with coke oven gas firing and blast furnace gas firing. A com- 
parison of the efficiencies of different selected fillings placed in equal 
regenerator chambers enabled these fillings to be compared on a 
commercial basis. 

It was shown experimentally that the surface area has so much 
more influence on the heat transfer than either the velocity or the 
efficiency of sweeping of the surface that a filling giving a large surface 
per cubic foot will be considerably more efficient than any other 
arrangement in a given regenerator chamber. Chequer bricks show 
a small increase in the efficiency of use of the surface with a change 
from 44-in. to 2-in. courses, but the number of bricks is much increased. 
The velocity can be increased by closer spacing, but the pressure loss 
will set a limit to this. The surface area can be slightly increased by 
the use of smaller bricks, but lack of stability prevents the use of bricks 
less than 14 in. wide. 

With extruded blocks the fireclay division can be reduced to 4 in. 
thickness, which gives a very considerable increase in the surface for 
a given volume, but with the vertical channel arrangement the velocity 
is low and is fixed by the cross section of the chamber. As the heat 
transfer increases with the velocity, the minimum cross-sectional area 
for a given surface is required and this will be attained with square 
channels. 

The arrangement of blocks with horizontal channels was devised 
to combine the advantages of a high velocity with the large area of 
extruded blocks. The use of this system was, however, limited by its 
higher pressure loss. 

From the experimental data the height of each type of filling 


GAS JOURNAL 


25 


required to give a certain efficiency can be determined. With this 


knowledge and with the current prices of these different fillings it is 
possible to work out which is the economical arrangement. A change 
in the relative prices of the different fillings may alter the choice of filling. 


Results 


The equivalent heights of different fillings required in a regenerator 
designed to operate at an efficiency cf say 79% on normal load when 
blast furnace gas is being used for underfiring vary as follows: If the 
filling comprises 44-in. by 2-in. chequers spaced 14 in. apart, 8 ft. 3 in. 
height is required. This is reduced to 6 ft. height with 3-in. x 1}-in. 
chequers spaced 1 in. apart. With 3}-in. square vertical channels 
only 4 ft. 6 in. height is required. If horizontal channel blocks could 
be used 3 ft. 8 in. height would be sufficient but the pressure loss would 
be excessive. Pressure losses at normal load and maximum load 
when using the different fillings are also indicated. 

Now that the effect of each factor is known quantitatively it is also 
possible to calculate the consequence of changes in regenerator design 
on the efficiency, without the need for assessing the value of each new 
arrangement by experiment. Aithough the experimental work was 
carried out when burning coal gas, the data makes it possible to calcu- 
late the effects which will be found when burning producer gas or blast 
furnace gas. The investigation described in this Paper had for its 
purpose the design of regenerators with particular relation to coke 
ovens, but as the experimental deductions have a wider application, 
we felt it worth while placing on record full details of our experimental 
work to save other people treading the same long and somewhat 
costly path. 





A Two-Fuel Industry* 


By A. 


COLE 


Assistant Chemist, City of Bradford Corporation Gas Department 


HE Gas Industry proudly claims to be the most efficient utilizer 
of the coal reserves of this country. Figures often quoted in 
the Technical Press are: 

Original therms in one ton of coal = 300 (C.V. 13,400 B.Th.U. 


per lb.). 
Therms for sale per ton of coal carbonized: 


Gas = . 75.00 (15,000 cu.ft. at 500 B.Th.U. per cu.ft.). 
Coke = 137.75 (10.25 cwt. at 12,000 B.Th.U. per Ib.). 
Benzole = 4.50 (3 gall. at 1.5 therms per gallon). 

Tar = 25.20 (14 gall. at 1.8 therms per gallon). 





242.45 
Efficiency of carbonization process = x 100 = 80.8%. 


It is not possible to credit any value in a fuel balance-sheet, such as 
the above, for sulphur, ammonia, &c., despite their value as raw 
materials to the chemical industry. Over half of the total therms 
available for sale from the carbonization of one ton of coal are in 
coke. Yet the attention given to coke manufacture and coke sales 
was, until recently, in no way comparable with the attention given to 
gas manufacture and gas sales. Prior to the formation of the District 
Coke Associations, coke sizing, and quality in some areas, was un- 
satisfactory, and coke marketing lacking in organization. 

Although the above balance-sheet is correct so far as the efficiency 
of the coal processing plant is concerned, it does not take into account 
the efficiency of utilization of the materials produced. 


242.45 








Therms usefully 
Therms for sale Efficiency of employed per 
per ton of coal. utilization. ton of coal, 
Gas . 75.00 50% 37.50 
Coke 137.75 30% 41.32 
Benzole 4.50 70% 3.15 
or. y 25,20 70% 17.64 
242.45 99.61 


Therefore, from one ton of coal value 300 therms there are actually 
99.6 therms usefully employed, so that the efficiency of utilization of 
the "Gas Industry’s products is— 

, Sl x 100 = 33.2%. 

Although this is not as high as the Gas Industry could“wish, it is 
nevertheless a great deal higher than the efficiency of utilization of 
raw coal, and the efficiency of generation and utilization of electricity. 

The scope for increasing the utilization efficiency of our Industry’s 
products obviously lies in more efficient coke-burning appliances and 
in better quality coke. .The field for industrial utilization of coke has 
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been well developed in many areas. Coke is now considered by fuel 
technologists in all industrial applications. The fact that coke in 
boilers only requires the minimum excess air to effect complete com- 
bustion (about 30-50%) compared with bituminous coal, which 
requires large amounts of excess air (about 100-200%), is very impor- 
tant. Using coal with 100% excess air a flue loss of 20% is inevitable 
(9% CO,). This flue loss is, of course, a great deal less when coke is 
used 


The advantage of a balanced industrial and domestic gas load is 
well known. Coke sales represent on an average 20-25 % of the total 
revenue of a gas undertaking. In most areas the greater part of the 
coke manufactured is used for industrial purposes, and it should be 
the policy of the Gas Industry to increase the domestic coke market, 
and to establish a more equal relationship between coke sold for 
industrial use and coke sold for domestic use. The aim with both 
gas and coke should be to stabilize prices; inevitably this necessitates a 
stabilized coal price. Bradford Gas Department has always followed 
a Vigorous and progressive policy with coke manufacture and utiliza- 
tion, particular attention being paid to the domestic market. 


Coke Appliances 

The number of different coke appliances available to the general 
public before the war was very limited. During the war the Solid 
Smokeless Fuel Federation in conjunction with appliance manu- 
facturers have done some extremely valuable work. Appliances have 
been designed to burn coke which have a high efficiency and a pleasing 
appearance; many incorporate entirely new features, and some of the 
faults associated with older types have been eliminated. Most of 
these appliances are not yet in mass production. 

When testing coke appliances the most desirable features of these 
appliances are the following: 

Open Coke Grates—The construction should be robust, firebar 
replacements due to “burning away” at a minimum, and the grate 
capable of being installed into every type of modern fireplace. The 
spacing of the firebars should be not less than 34 in. apart, so that ash 
may fall freely away. The ash-pan capacity should be sufficient for 
at least twenty-four hours’ continuous burning, otherwise ash_ will 
inevitably clog the passage of air through the fire. Some form of 
combustion control should: be fitted; the usual method is by adjust- 
ment of a damper attached to the ash-pan. An integral feature of all 
coke grates is a gas-ignition burner, either bunsen or luminous flame, 
using 40 to 60 cu.ft. per hour according to type, but it is important 
that it should be so positioned that the fiercest heat from the fire is 
directed away from it. The gas load from gas-ignited coke fires is 
in itself important. A normal household will use about 15 to 20 
cu.ft. of gas per day per fire. Assuming a fire is lighted on 300 days, 
as is usual in the North of England, this represents over a year a gas 
load of 4,500 to 6,000 cu.ft. The depth of fuel in a coke grate should 
not be less than 4 in., and the grate should be capable of holding 
sufficient fuel to maintain maximum combustion for at least 24 and, 


preferably, 3 hours. 
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The size of flue for a domestic coke fire does not need to oy as great 
as for a coal fire. A flue outlet area of 30-40 sq. in. will allow all 
combustion products to escape and provide adequate air changes. 
Coke has a higher efficiency than coal, due to its higher radiation 
—- This efficiency is at least 5% more than a corresponding 
coal fire. 

A typical test done in a private house on one of the many post-war 
coke grates is as follows: 


Domestic Test on “Fulham” Grate Heat Service. 


Space Heating 
and Hot Water by Fireback Boiler. 


Room size 13 ft. 6 in. by 12 ft. by 9 ft. 

Grate size 16 in 

Boiler size 10i a by 7 in. by 7 in., flat bottom, with under 
Cylinder size 25 gallons and lagged magnesite. 

Family size Two. 


Heating season . 45 weeks at 580 ft. above sea-level, room 


having westerly aspect. 


Degree days. 6,244 to 65°F 
Hours lit per day 14 to 15 (average). 
Fuel—type Continuous vertical retort coke. No. 2 


grade. Ash 8 to 10%; water 5 to7%; 
bulk density, 20 lb. per cu.ft. 

53 cwt. in heating season—1.7 Ib. per hour 
maximum daily average. 

64 to 7 lb. without spillage. 

Air space between bars 4 in.; the bars show 
little signs of. wear after 21 months’ 
(approx. 9,000 lighting hours) regular 
use, and although a “blower” is used 
regularly to speed up the ignition. 

10-12 min. with gas on at 50 cu.ft. per hour. 
With a blower up for a total of 15 to 
20 min.—i.e., 5 to 8 min. longer, a 
cheerful bright red fire is obtained in that 
time. 

Very sensitive and effective, but can only be 
operated satisfactorily by foot. 

Broken in transit—second break after 18 
months (approx. 8,000 lighting hours). 
Enamel, in excellent condition after 20 

months’ use. 

The maintenance of a satisfactory and a 
cheerful fire is obtained easily provided 
that fueling is done at regular intervals 
and the grate scaled before each charge. 


Fuel—weight used 


Fuel capacity 
Fire bars . 


Ignition 


Air control 
Refractory 
Finish 


General observations . 


Domestic Coke Boilers for Hot-Water Supply or 
Central Heating 


The requirements of this type of domestic appliance are adequately 
dealt with. in British Standards Specification. - 

The rating of boilers of this type is specified by the London and 
Counties Coke Association. Best results are obtained with coke 
No. 3 size (4 in. to 1} in.). 

Many other appliances, mostly for industrial use, are designed 
specifically to.use coke. Many modern appliances of specialized use 
are increasingly being made for coke utilization, this no doubt being 
due in part to the vigorous sales policy of the National Federation of 
Gas Coke Associations. Particular mention must be made of the 
use of coke in agriculture for grass drying, soil warming and orchard 
heating, as well as for fog-lifting. The wide variety of uses to which 
coke may be put, broadened so enormously in the last decade, show 
= as a solid fuel coke is pre-eminent and a worthy partner of Mr. 

rm. 


Coke Manufacture 


Among the many post-war programmes the huge building pro- 
gramme is well to the fore; civic societies and civic reformers every- 
where see in this a golden’ opportunity to achieve some measure of 
smoke abatement. The bulk of the population of this country are 
wedded to the idea of the open fire, the focal point in the home, and 


automatically coke is becoming increasingly thought of by the public 


as the solid smokeless fuel of the future. 

The new housing programme is for approximately four million 
homes in ten years. Existing homes in d are ten million. 
Even if every one of the new homes is fitted with coke-burning appli- 
ances, which is improbable, smokeless fuel will only be utilized in 
approximately, 30% of the total. To develop the domestic market 
fully it is necessary to manufacture economically a coke whose quality 
is such that it will readily burn in existing coal grates. Moreover, it 
must burn with a certain vigour, be easily ignited, and above all fit 
in with the Englishman’s conception of an open fire. Coke produced 
in continuous vertical retorts most nearly fulfils these requirements, 
since it has a low bulk density—about 20 Ib. per cu.ft. (compared with 
27 Ib. per cu.ft. horizontal coke and 30 lb. per cu.ft. oven coke)— 
and it is more easily ignited and more combustible than either hori- 
zontal retort coke or oven coke. Research on coke manufacture 
should be considered as important as coke marketing or appliance 
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design, although far more attention has been given and is being given 
to the latter. 


Sizing of Coke 


Certain properties of coke, notably ash content, are directly in. 
fluenced by the properties of the original coal. Clean coke needs 
clean coal, and the carbonizer can do little to lower the ash content of 
coke. Correct sizing of coke, however, is as important as any other 
single factor in coke utilization, and the coke manufacturer can 
directly control this. 
Enquiry on Coke Quality issued a report giving six recommended 


coke grades, to be known by numbers, and, most important, to be the FF 


same throughout the country. 


It is realized that it is difficult, but it is hoped not beyond the power ' 


of the normal gas undertakings, to adhere rigidly to this sizing and 
nomenclature. National policy demands that the coke consumer 
should be able to obtain the same and the correct grade of coke for 
his individual appliance irrespective of the area in which he dwells, 
The goodwill of the distributive merchant is vital, and personal contact 
between the supplier and the retailer is necessary, so that the retailer 
is fully aware that the consumer needs and must have the correct size 
of coke for his appliance. If the coke is sized correctly by the manv- 
facturer, the retailer must not be allowed to spoil this from lack of 
knowledge, and lack of personal contact with the manufacturer. 
Certain precautions must be observed with all screens. Mats 
should be renewed as soon as wear is apparent, and it is important, 
where screens are fixed over coke bunkers, to have spiral chutes 


leading the coke into the bunkers, and preventing breeze formation . 


in the screened coke. In any case final de-breezing of all coke, 
especially the No. 2 size, is necessary before loading for delivery to 
the consumer. The effect of altered loading of screens has been 
investigated, and it is astonishing the large variation in grade which 
occurs with both light loads and heavy loads, particularly in the No. 2 
size. 

No. 2 Size Coke on Niagara High Speed Vibratory Screen. 


Mat size = 1 in. 


square holes. : Normal load. Light load. Overload. 
in. 
4% 8% 2% 
Hi 26%, 32% 1% 
1-14 50% 44% 35% 
14-2 20% 16% 56% 


No. 2 Size Coke on Norton Reciprocating Screen. 
Mat size = } in. dia. 


round holes. Normal load. Light load. Overload. 
in. 
0- 3 ; 2% ‘. 1% ‘. nil 
+1 A 40% ‘ 36% 249, 
1-14 45% 54% 52% 
14-2 13% 9% 24% 


The light load is approximately 50% rated capacity, and the overload 
is the maximum the screens take without choking. From the 
above figures it can be seen that although the limits of the coke size 
are maintained, any departure from the rated capacity of the screens 
alters very definitely the coke size. 


Water in Coke 


Water in coke from continuous vertical retorts may be from two 
sources, either water sprayed on to the coke in the discharger box or 
water sprayed on to the moving coke after discharge. Whatever 
the method of coke quenching, it is essential that the final water 
content of the larger coke sizes should not exceed 5%. With a water 
content of 5.% in the larger coke sizes, the breeze has a water content 
of at least 10%. 


Table Showing the Increase in Water Content. of the Smaller Coke 
Sizes over Different Ranges. 


Test number. 

in, (1) (2) (3) (4) (5) , 6 
Over 2 1.4 4.8 6.4 9.0 10.0 10.8 
14-2 1.4 5.0 6.6 8.9 10.1 10.8 
1-14 2.1 5.0 14 8.7 10.0 11,0 
#1 1.5 4.8 6.5 9.1 10.0 ‘10.9 
4-} 3.1 10.0 12.0 18.9 17.5 21.8 
a 3.6 10.0 13.0 19.1 20.5 19.8 
2.9 11.8 13.5 18.9 19.9 19.8 
4-4 3.1 11.7 15.2 19.5 19.7 21.3 
Under } | 4.1. 12.1 14.5 21.5 21.0 22.6 


Although there are slight discrepancies in the above figures the 
trend is definite; and shows clearly the need for close and careful 
control of..water content. For every pound of water in coke there 
are required for evaporation 1,120 B.Th.U., which directly reduce the 
heating power of the coke. 


Ash in Coke 


The coke manufacturer has.very little control over the ash content 
of coke, since he depends entirely upon the collieries supplying clean 
coal, Coke washing, which owing to the porous nature of the coke 
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creases the water content unduly, is only of any use with the smaller 

nades below 7 in., which usually contain small bats. Above } in. 
e ash is fairly uniformly distributed, and the percentage of ash 

Hoes not vary in the coke grades numbered 1, 1a and 2. 

The following table shows the variation in ash content of the 
aller grades of coke from the same coal. The figures are compiled 


‘om a series of tests. 
Grade. 
in, % Ash, 
Over 1 8.1 
}+1 8.1 
4-3 10.4 
4 12.2 
4-4 15.7 
$-4 15.6 
Under 4 11.1 


Grades below ? in. show a consistent rise in ash with decreasing 
coke size; but the grade under 4 in., apart from its size, presents a 
Jean useful fuel. The higher ash content of unscreened breeze is due 
0 the fact that any small drubs in the original coal do not agglutinate 

o form large coke. The dust under 4 in. is probably caused largely 
by the abrasion of the larger coke sizes, this accounting for the lower 
ash content. A coke whose ash is high in iron content as distinct 
from lime or alumine-silicates is preferable for domestic use. It is 
more free burning, and the grate bars and coke interstices are not as 

easily clogged up with light flocculent ash. On the other hand, a coke 
hose ash is high in iron content is a nuisance in large boilers due to 

e formation of excessive clinker. 

The use of a coal-testing plant comprising two Woodall-Duckham 
Mretorts forming part of a bench’ of 20, provided with separate coal 

andling and other ancillary plant, made it possible to isolate during 
the period 1937-9 the coke produced from over 20 different coals. 
)Particular attention was paid to ignitability and suitability for domestic 
puse in standard “Eagle” coke grate with gas ignition; observations 

Hwere also taken in private houses in coal-burning grates, A fixed 
Hvolume of coke was used on the “Eagle” grate, and the time taken for 
ignition and amount of gas used carefully ascertained. The grade 
of coke taken was that normally given by the works screen correspond- 
Hing to the I.G.E, No. 2 grade. It was found that there was a great deal 
of difference in the reactivity of coke from coals from different seams. 

Various artificial grades were made on these different cokes, and in 
Jevery case, whether the coke was naturally reactive or not, the grade 
50% lin. to 14in. and 50% 1} in. to 2 in. was more reactive, and needed 
less gas and time to become a self-supporting fire on a domestic grate. 

| The I.G.E. now specify No. 2 coke, sized 1 in. to 2 in., as most suitable 
for domestic grates. It was also found that bulk density had a direct 
bearing upon ignitability. Bulk densities of 20 lb. per cu.ft. or less 
invariably gave a readily ignitable coke in the domestic grate. Bulk 
| density is affected both by the structure and the form of the individual 
}coke pieces. For maximum radiation efficiency low-bulk density 
‘is advantageous on a theoretical basis. 
The rate of radiation from any hot body is governed by the product 
| of eAt*, where A is the area of radiating surface, e its emissivity, and ¢ 
its temperature in degrees absolute. e is at a maximum for cargon, 
_and is similar for all solid fuels. A is fixed and constant when using 
' the same size of grate and burning the same size of fuel. 

The fuel, therefore, which forms glowing cavities of large area, free 
to radiate without interruption, gives the greatest heat output. Hence 
the “‘spongier” the coke, the lower its bulk density and the more 

' suitable it is for domestic grates. To carry this theory to its extreme, 
the “sponge” formed from carbonized tar should be most reactive. 
Experiment proves this. 

Cracking or spitting out of small pieces of shale seems to be reduced 
as the bulk density decreases—i.e., the more open the coke the less 
does this disagreeable trait show itself. Many investigators have 
remarked upon this phenomenon, but no conclusion appears to have 
been given as to the cause. A theory substantiated by experimental 
work is that small pieces of shale bedded in the coke expand rapidly 
as the heat of the fire reaches them. Ina very open coke this expansion 
is taken up by the slow breaking down of the coke structure in the 
immediate vicinity. In a dense coke the expansion is not allowed to 
occur gradually and there is a sudden rupture causing violent spitting. 
Contrary to this theory is the fact that dry-cooled coke burns noise- 
lessly. This suggests that moisture also has some effect upon shale 
decrepitation. 

The lower the bulk density of coke the lower is the shatter index, 
and there is an increase in transport and storage costs. 

Arising out of this work, the coals received at the Birkshall Gas- 
Works were divided into two groups: 

“A,” those producing a coke having a bulk density of 20 lb. per 
cu.ft. or less and easily ignited. 

“B,” those producing a coke having a bulk density of over 20 Ib. per 
cu.ft. and more inert. 

The retort house lay-out at Birkshall lent itself readily to separation 
of these coals, and in 1939 ‘‘A”’ coals were carbonized on one side 
of the house and passed to a separate screen and bunker. Domestic 
consumers were then supplied exclusively with this A coke. Unfor- 
tunately, the outbreak of war and the irregularity of coal supplies 
caused the scheme to be abandoned. 
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A comparison was made between “A” domestic coke and low-: 
The results were most surprising. 


Low-temperature fuel. “A” coke. 
Grading: 
nil Over 3 in. nil. 
58% 2 in, to 3 in. B% 
BR 1 in. ,, 2 in. 45% 
: : 38% 7 in. to 1 in. 
5% tin. ,, 1 in. 40% 2% tin. to 2 in. 
4% Below 4 in. yy 
Analysis: 
13.0% Water 6.7% 
VA yA Ash (D.B.) 5.6% 
10.9% V.M. (D.B.) Ey 
1.27 S. (D.B.) ae 
13,425 C.V. (D.B.), . 13,150 
B.Th.U. per Ib. 
27.0 . Bulk density, lb. per . 20.0 
cu.ft, 
124 min Time for ignition . 145 min 
in Eagle coke grate 
9.8 Cu.ft. of gas for 12.5 


ignition at S.T.P. 


“A” coke was not a great deal inferior to low-temperature fuel as 
far as time of ignition was concerned, and compared favourably in 
every other respect. Smoke emission from the low-temperature fuel 
during the first 15 minutes was fairly heavy, but the depth of fuel did 
not require to be as great as with gas coke. 

**A” coke in domestic coal-burning grates of every type behaved 
very well indeed. Ignition with 3 oz. paper and 18 oz. chips was very 
easy provided there was at least 4 in. of fuel depth. The coke burned 
readily, and with regular replenishment (24+ hourly compared with 4 
hourly using coal) a hot, bright fire was maintained. If any criticism 
was to be made, combustion was too fierce when the fire back boiler 
damper was open. No trouble was caused by ash accumulation. 
When the fire was allowed to burn out a considerable amount of 
half-burnt coke was left in the grate, which might be a nuisance, 
causing a good deal of extra work in cleaning out when gas ignition 
was not possible. Half-burnt coke ignites very readily, but the 
appearance of ash on the outside detracts entirely from any possible 
advantage it may have in speeding up ignition time. 


Activation 


Experiments have been carried out on the impregnation of coke 
with creosote and cheap fuel oils. For purposes of even distribution 
the oil was sprayed on by hand, using a spray gun. This method of 
coke activation is useless. With low percentages of oil, the fuel oil 
burns away before the coke is ignited. With higher percentages of oil 
the fuel is too tacky and sticky to be of any use for commercial 
handling. In any case the smell of fuel oil prevents the use of this 
method for domestic coke, and coke ceases to be a smokeless fuel. 

The activation of coke by the addition of sodium carbonate was 
first attempted by Thomas and Askey. During the war reactive coke 
was required for producer gas traction, and this method of coke 
activation was further developed. A coke which normally has a 
critical air blast of 0.04, when activated with sodium carbonate has a 
critical air blast of 0.03. The sodium carbonate, 1 to 14% by weight, 
may be added to the coal prior to carbonization or may be sprayed 
on the coke. 

The spraying of coke with sodium carbonate presents a certain 
amount of difficulty, as cold spraying leaves a fine alkali powder on 
the surface, causing dust trouble. If, however, the coke is heated to 
about 200°C. before spraying with sodium carbonate solution, no 
trouble is caused by alkali incrustation. Apparently a suction effect 
is exerted from inside the coke on cooling, and the alkali penetrates 
more deeply as a result. Similar results have been obtained whether 
the sodium carbonate was added before or after carbonization, but 
addition to the coal increases corrosion of elevators and bunkers. 


Alteration of Carbonization Technique to Produce 
more Reactive Coke 


In 1940 the Bradford Gas Department were asked to prepare a 
coke suitable for producer gas traction. This coke, while being 
suitable for traction purposes, was tested and found to be excellent 
for the domestic market. 

The retorts used were 62 in. Woodall-Duckham continuous verticals 
with a rated throughput of 6.25 tons per retort day; combustion 
chamber temperatures were 1,090°C at the top and 1,380°C..at the 
bottom, the producer gas generated externally-firing upwards 

To produce coke of greater reactivity the method used was similar 


.to that first developed prior to the war by the Liverpool Gas Company. 


The throughput was increased to 7.25 tons (16% increase), and the 
heats lowered to 970°C. at the top and 1,250°C. at the bottom. The 
percentage of steam was increased from 10 to 12 to 15 to 20 by weight. 
The coal used was “lean,” of 81.5 to 83.0% carbon. The coal was 
carbonized under normal conditions and under the special conditions 
given above. The coke produced under the special conditions burned 
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readily in coal grates. There was a decreased gas yield per ton of 
coal carbonized equivalent to 7.2%, but the gas yield per retort day 
was approximately the same. 

Detailed results are as follows: 


Comparison of Yields on Woodall-Duckham Continuous Verticals Under 
Normal Conditions and Special Conditions to Give a Reactive 
Coke, Using the Same Coal. 


Normal working. Special conditions. 


Throughput: Tons per day 6.5 tae 
Steam . 11.6% 17.0% 
Temperatures: Top . 1,090°C. 970°C. 
Bottom ‘ 1,380°C. 1,255°C 
Gas Analysis: C.V. : : 491 519 
N,/CO ‘ 5.2/14.9 3.2/12.4 
Yields (coal as received): 
Cu.ft. per ton . 14,430 12,690 
Therms per ton ; i 70.9 65.8 
Loss in thermal yield : — 12% 
Yields (dry coal): 
Cu.{t. per ton . . ‘ 15,570 ‘ 13,510 
Therms per ton ‘ ‘ 76.5 ‘ 70.1 
Loss in thermal yield a a : 71.3% 
Coal. Analysis: 
Water . ; : 13% 6.1% 
Hovis oe (D.B.) 7 Ze 38.2% 
.B. , é f 3.6% 
Sulphur. 1.25% 15% 
Swelling grade . 4 4 
Coke Grading: 
Under } in. Sy ' 9% 
3 in. to 4 in. © 5% 
fin. ,, 1 in. 5% 14% 
1 in. ,, 2 in. 21% 8 
in. ,, J in - /o 
Over 3 in 10% 12% 
Critical air blast 040 to .045 .035 to .040 
Coke Analysis: 
Ash (D.B.) Not mB fo 
Mes Si ascertained 38 
. (D.B. ; ok Yo 
Outputs per Retort Day: 
Cu.ft. (thousands) 93.8 92.0 
Therms . ‘ 460 477 
DISCUSSION 


The PrEsipENT (Mr. C. A. Newham, Leeds) said the time had 
arrived when they must all put their backs into this matter of develop- 
ing the coke utilization market. Thermal yield was no doubt the 
primary objective of gas-making, but obviously an increased coke yield 
was important. In regard to encouraging the use of coke fires, Mr. 
Newham asked if Mr. Cole had given any special consideration to 
efforts to prevent spitting, and enquired whether it might be due to 
more than one cause. A soft coke caused less spitting. The question 
of the coke being under stress, especially if it had been shock-cooled, 
perhaps had a good deal to do with it. 

Mr. CoLe replied that spitting was a very vexed problem. He had 
suggested in the Paper one possible explanation, but he agreed there 
were probably several causes. Water undoubtedly played a big part, 
and that had a bearing on the manner of cooling or quenching. 
Stresses in the coke due to shock cooling probably had some effect, 
but a lot of the trouble was due to the different coefficients of expan- 
sion of coke and carbon, 

Mr. H. DEARNLEY (Leeds) strongly supported the view that the 
coke “ flying was definitely due to cooling setting up stress and strain 
in coke. 

Mr. M. HatMsHAw (Huddersfield) said he was entirely sympathetic 
with the endeavour to utilize coke but, as members of the Gas Indus- 
try, they must not forget that their main product was gas, and that 
coke contained inert matter up to, say, 15%, and that that inert matter 
had to be transported and in due course removed. Was a commodity 
of that kind as good an offer to the public as gas, with its simplicity 
of distribution? ‘“‘My own feeling,”’ he said, ‘** is that we should rather 
turn our utmost endeavours in the direction of complete gasification. 
Coke enthusiasm, at any rate, should be balanced by an equal enthu- 
siasm towards complete gasification.” 

Mr. CoLe: In our Association last session Mr. Firth, in his 
Presidential Address, raised a leading question as to whether we could 
expect the average consumer to be content with gas fires entirely, or 
whether we should not recognize the fact that a large proportion of 
the public desire at least one open fire in the home. It may be a con- 
servative taste, but if it is so we have the fuel to give them an open 
fire and at the same time a smokeless open fire. We fully recognize 
the convenience of the gas fire, but there is a large public which will 
utilize the gas fire in a bedroom or occasional room, but insists on 
one room with an open fire. As we have a fuel to offer them we would 
be foolish not to develop this market if we can. That is why I advo- 
cate “plugging” the coke aspect for domestic purposes. The indus- 
trial sections of our two-fuel industry are well on top of their work, 
but that is more than can be said of the coke side, and that is why 
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I stress the need for an effort to bring it up to the standard Which 
has been reached in gas usage. 

Mr. J. TAYLOR (Bradford) said that it might be true that there wa 
an old Englishman’s habit in favour of the open fire, but many thi 
in modern life showed that habit could be changed, and he did no, 
think the supposed open fire habit was so important as might 

He was inclined to feel that if they went in too much fy 
the idea of a two-fuel industry they might retard the ideal of toty 
gasification. Great Britain was a country which must concentra, 
more on processing than on raw materials. It was obvious that; 
vast amount of processing would be required to develop the cok 


January 


1st 
























Compar 






























































side as advocated, and unfortunately they had been told by the Coe !9.‘h'S 
Survey authorities lately that the end of the best gas-making oq ep Vidins d 
was coming within sight, and he could not see the coal industry pentralizee 
spending a lot of time and money in improving coal. It might [mY 9% - 
wiser to concentrate on the fullest possible use of the coal availabe S4™° ‘ 
for gas-making. heating, be 
Mr. CoLe: The impression I got from the Coal Survey meeting x winter ages 
Sheffield was that there is nothing to worry about in the matter ops '° ‘ 
‘ good gas-making coal failing, and in my opinion it is well worh(” aon 
trying to produce a better coke side by side with all possible develop. e°°"™* " ‘ 
ment of gas utilization. sage 2 
Mr. H. B. BicGs (Halifax) said he was entirely in support of Mr, ge © 
Cole’s point of view. He felt this subject of two fuels to offer had not ae, 
received anything like so much attention as it deserved. As ag amy 
industry they had to consider what the public wanted now rather thay a om ] 
what they might want fifty years hence. Had Mf. Cole done anythin. T ie 
in the way of deliberately adding iron to coke to test its effects inf" Ta fh 
reactivity? higher thi 
Mr. CoLe: We have'not actually carried out any special experiments backerou 
in the way of deliberately adding iron. q's ~~ 4 
Mr. S. Davies (Barnsley) supported the Author. The gas fire was "8 $ an 
excellent in bedrooms and occasional! rooms, and should be encouraged ~~ » fia 
to the utmost, but it was never made, generally speaking, for the main§ ,, | d v 
living or sitting room. Vand | 
Mr. Davigs asked had Mr. Cole ever done any experimenting with “ ¥ = 
coke ‘oven coke for fires? Mr. Davies’ experience was that that Loh 
particular coke was not satisfactory for domestic fires. lig ag 
Mr. CoLe: Yes, I have had some experience of trying to burn coke & pe , 
oven product in the ordinary domestic grate and it is hopeless. » supp yt 
Mr. D. C. HENDERSON (Bradford) asked Mr. Cole if he did not think & ~ “ p 
there was a good deal of room for improvement in present method | jes : 
of marketing coke? Could he offer any suggestion as to how the es wr 
poe Industry could make the public more appreciative of smokeles § ie 
uel? ’ 
Mr. CoLeE said he looked to the new Coke Association to givea eae 
definite lead in the direction mentioned by Mr. Henderson. ; och 
Mr. E. S. CarTER (Halifax) supported the call for a campaign to th ¢ . 
educate the public in the rightful use of coke. Some years ago, | abe bi 
before he went to Halifax, they did, he believed, actually fit some Setrict | 
housing estates with grates specially intended for coke burning, andit® he < m 
had been remarked subsequently that they were almost entirely being f) , wna sh 
used for coal. There was an illustration of the problem of persistence F prated he * 
in educating the public up to the use of coke. 4 "— Sc 
Mr. CoL_e said he fully agreed that it was a vital need, and it wasaf> he, 
job which would inevitably take time. Their big hope was to make F oa i 
the rising generation fully awake to the absolute necessity of smoke F po aa 
abatement. The public would no doubt say at first that the Gas} os : 
Industry had .“‘an axe to grind,” but the need for smoke abatement f yo d . 
in the interests of public health was imperative. -™ 
Mr. R. Waite (Leeds) proposed a vote of thanks to Mr. Cole for § 
his Paper, Mr. J. EpGAR (Mirfield) seconded, and Mr. Co xe, replying, 
said he realized the gas versus coke question was a controversial one, fF  pjsz/-ic 
but he would remind the industry that up to the present they had not F a 
got complete gasification and they had got a lot of coke. Coke was B 
some 20 or 25% of their possible revenue, and it was worth some ( 
definite attention in selling until such time as they reached complete | 
gasification. 
» Lightin 
' Cooking 
In a New Year Message to the members of the London and Southern ott 
District Junior Gas Association, the President, Mr. L. W. Andrew, — Toppin 
announces that Caxton Hall has been booked for a reception and 
dance on Mar. 22, and all arrangements have been made for a whole- f 
day Technical Convention at Gas Industry House on Mar. 23. 
In a recent report of the American Gas Association, it is estimated 
that of the 104 million homes served with manufactured or mixed F 
gas, 3.5% use gas as a heating fuel. Builders are enthusiastic, and F +)pist 
extensive gas heating will be employed in new building develop- Gas 
ments. The Industry aims at house heating saturation of at least fF  {'\<! 


25% of the present 20,300,000 users of gas and of the new homes 
to be built. 


An interesting example of overhead Radiant Gas Heating haf + A 
been put into operation at Goulburn, New South Wales. At the > yey > 
“Chief” Clothing Factory 34 overhead Radiant Heaters have been > ey 
installed by the Goulburn Branch of the Gas Supply Company. 
The heaters are thermostatically controlled from central positions, 
and have proved efficient and economical in operation. Gas consoles, f 
“High Beam”’ gas fires, and a “Triumph” gas oven are also in use at § 
the factory. 
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(Concluded from p. 937, Dec. 26, 1945) 





APPENDIX 7. 


Comparison of Alternative Methods of Fuel Supply 
to a Small House 


In this Appendix there are considered a number of schemes for 
roviding heat to a house of the type described in Appendix 1 from a 
entralized source by district heating combined with supplementation 
by gas and electricity. There is also included a scheme for achieving 
the same Objective using the gas system as an alternative to district 
heating, and another scheme in which coke is used to eliminate the 
winter peak demand, thus illustrating the object which the Gas Industry 
seeks to achieve by a “‘two-fuel” policy. It must be remembered that 
the use of coke in this manner breaks down the idea of a completely 
centralized supply, with its many advantages, although at the present 
stage of technical achievement it is seen to be the lowest in cost and 
annual coal expenditure. The acceptance, for the present or near 

































y Meeting x 
he matter of 
; well worth 
ible develop. 


ior hate future, of a scheme which only partially employs centralized supply 
red. As ayes consistent with the view that the technique and practice of fuel 
rather thay fe UPP!y Is essentially evolutionary. i 

one anything The calculations are for a house having the characteristics defined 
its effects ine Table III. The standards of heating and hot water supply are 


‘higher than has been customary; in particular, the maintenance of a 
background temperature of 10°F. above the outside air temperature 
isaccepted as standard. In some cases a different background heat- 
hing standard is adopted for particular reasons, which are described 
later. 

The figures used for heat requirements are those given in Tables IV, 
Vand VI. The fuel requirements for hot water supply and cooking 
are in accordance with the figures given in Appendix 2, and the costs 


experiments 


gas fire was 
encouraged 
for the main 





a pe: Fare derived from Tables X, XI and XII. In each case electricity for 
‘lighting and for small power purposes is included, because it is 
> burn coke f these demands which normally carry the customer charge of electricity 
peless. } supply, and the waste heat available from its generation would form 
id not think f Part of the heat utilized by a district heating system. 
nt method tis not claimed that the figures for cost derived in these tables are 
to how thee %2Y more than approximations. The purpose of preparing the six 
F smokeles @ Schemes has been to show that the problem must be regarded as a 
whole, and the influence of one system upon another taken into account 
Nn to gives before claiming merits for any one or other system. It is noted, for 
n. » example, that even where extensive use is made of electricity the cost 
mpaign tof high. Low-cost electricity demands a good load factor and, in 
years ago, the domestic market, a good load factor can only be obtained by 
ly fit some » absorbing a considerable part of the water-heating load. Where 
ning, and it}, “istrict heating claims this load it inevitably has an adverse effect upon 
irely being | the electricity supply load factor, and the savings which district heating 
persistence | ™@y show through the thermal-electric system of generation can be 
» counterbalanced by adverse conditions of electricity supply. 
nd it wasag. 11 Scheme I, district heating and electricity supply the whole of the 
s to make Services, the background temperature being maintained by a constant 
“of smoke§ heat input. One result of this is to throw on to electricity the peak 
t the Gast demands for topping-up space heating. The district heat itself is 
abatement | "0t unduly expensive, but there is a heavy electricity bill to be faced 
_ and, to correct this feature, Scheme II shows a modification. 
. Cole for F 
, replying, SCHEME I 
ersial one, District Heating from Thermal-Electric Station for Background Heating 
-y had not ’ e Sper See ee ey wm ier yo pgm 
Coke wa and Hot Water, with Electricity for Supplementary Uses. 
orth some (Background Temperature, 10°F. above outside air—Table V.) 
| complete Maximum Annual 
Service. Medium, Hourly Demand. Consumption. 
(1) (2) (3) (4) 
) Lighting, &c. . . Electricity o.2 kW. 500 kWh. 
am and boiling water iseries won 1.8 "2 2,000 ne? 
Southern ' ‘sre ner y AO are rite: a t ote 16 t a 
Andrew, | Topping-up space heating Electricity 1.68 kW. 2,570 kWh. 
tion and 
whole- Annual Cost and Coal Requirement. aie 
. 10a 
* Customer, Demand, Commodity, Total, Required, 
eee enh ai ete ee. 
: (1) (2) (3) (4) (5) (6) 
om *District heating . 10.0 0.7 1.6 . 288 1.40 
27a8 e e — — — — —_— 
at sae Electricity . 2.25 21.40 5.07 28.72 3.27 
w homes Solid fuel . - — — _ — 
Total . 12.25 22.10 6.67 41.02 4-67 
iting has _ * About 10% of this heat is required at times when the daily demand for electricity 
At the is not sufficient to yield the necessary quantity of waste heat, and this 10% incurs 
ave been the full fuel charge. 
Acity 4 ‘a _ 5 2 
ompany. pgorere tle per Tenia 5 Séi per kWh. 
sitions, Average cost of district heating 10.0d. per therm. 
consoles, git i pss. shmare ees Paes . 
in use at * Submitted at the Institution of Gas Engineers’ Autumn Research Meeting, 


Nov. 27, 1945. 
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SCHEME II. 


District Heating from Thermal-Electric Station for Background Heating 
and Hot Water, with Electricity for Supplementary Uses. 


(Background Temperature, 50°F.—Table IV.) 


0.02 therm 
0.8 >» 
0.84 kW. 


S Maximum Annual 
Service. Medium. Hourly Demand. Consumption. 
(1) (2) (3) (4) _ 
Lighting, &c. . . . Electricity o.2kW. ‘ 500 kWh. 
Cooking and boiling water 1.8 + 2,000 45 


» 
Water heating District heating 125 therms 


Background heating. 
Topping-up space heating 


Ss Fa 1 iin 
Electricity 2,040 kWh. 


Annual Cost and Coal Requirement. 





Coal 
Customer, Demand, Commodity, Total, Required, 
a K £ tons. 
(1) (2) (3) (4) (5) (6) 
*District heating. 10.0 1.80 2.51 14-31 1.88 
Gas 3 ‘ — as aise sal ‘ aia 
Electricity ‘ 2.25 16.25 4-54 23.04. 2.92 
Solid fuel . ‘ — ate pois ai o pie 
Total 12.25 18.05 > 7.05 37-35 4.80 
* 40% of the total incurs the full charge 


for fuel. 
. 19.6%. 

1.22d. per kWh. 
12.9d. per therm. 


Electricity load factor. 
Average cost of electricity 
Average cost of district heating 


Here a constant background temperature of 50°F. is maintained, 
the demand for district heat fluctuating and giving a less pronounced 
peak in electricity demand. In computing the balance of district 
heat against electricity it is seen that the maximum winter demand 
for district heat to the house, plus transmission losses, amounts to 
5.52 therms per 24 hours. This corresponds to the heat rejected in 
the production of 44 kWh., but the electricity usage on that same day 
amounts to only 24 kWh. Similarly, on a summer day, the demand 
for district heat corresponds to the generation of 13 kWh., whereas 
the usage is only 9 kWh. Because of this disparity, about 40% of the 
district heat must be provided by passing steam direct from the boilers 
to the district heating system, and this heat will have to carry the full 
charges for fuel used in its production. Thus, in Scheme I it is no 
longer possible for district heating to pass on so much of its charges 
to electricity production. Nevertheless, the overall picture is improved 
compared with Scheme I because the heavy peak demand for electricity 
is obviated. 

In Scheme III the consumption of district heat is increased by 
assuming the maintenance of a background temperature of 60°F., and 
an increased usage of hot water. This has been done in order to 
show the conditions under which district heat shows a low average 
cost per therm, although it is recognized that the quantity of heat 
used is far greater than most families would consider necessary. 


SCHEME III. 


District Heating from Thermal-Electric Station for Background Heating 
and Hot Water, with Electricity for Supplementary Uses. 


(Background Temperature, 60° F.—Table IV.) 







Maximum 
Service. Medium. Hourly Annual 
Demand. Consumption. 
(1) (2) (3) (4) (5) 
Lighting, &c. . Electricity o.2 kW. 500 kWh. 
Cooking and boiling 
water . : : Mie 18 » 2,000 - 
Water heating . District 0.03 therm 175 therms 300 gall. 
heating per week 
Background heating . Ditto 0.25 488 _ 
Topping-up space 
heating Electricity 0.42 kW. 1,370 kWh — 
Annual Cost and Coal Requirement. 
Coal 
Customer, Demand, Commodity, Total, Required, 
£ £ tons. 
(1) (2) (3) (4) (5) (6) 
*District heating . 10.0 3-42 6.36 19.78 3.67 
Gas . . : — — — _ + 
Electricity . . 2.25 13.68 3.87 19.80 2.50 
Solid fuel . — — — — — 
Total 12.25 17.10 10.23 39.58 6.17 


* 67% of the total incurs the full charge for fuel. 16% of the boiler capacity is 

chargeable to district heating. 
Electricity load factor . 
Average cost of electricity 


Average cost of district heating 


19-9%- 
1.23d. per kWh. 
7.15d. per therm. 


The balance of district heat and electricity is thrown out still further 


in this scheme. The peak demand per 24 hours for district heat 
exceeds the demand for electricity to such an extent that 67% of the 


or 
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district heat has to be generated at full fuel charge. This has an 
effect, not only upon the monetary cost, but also upon the coal require- 
ments. When district heat is a by-product from the generation of 
electricity it is permissible to assume that 600 therms in district heat 
requires the expenditure of one ton of coal, but if the district heat 
has to be provided by fuel burnt solely for this purpose, .then only 
240 therms will be obtained per ton of coal. In Scheme III, also, 
the maximum hourly demand for district heat requires boiler capacity 
of 2.64 kW, whereas the maximum electricity demand requires boiler 
capacity of 2.22 kW. District heat must therefore bear the capital 
cost of 0.42 kW. Nevertheless, in spite of the fact that district heating 
has exceeded the point of balance where electricity carries a high 
proportion of its fuel and capital cost, the average cost per therm 
of district heat is 7.15d., and this seems to be about the most favourable 


figure that can be obtained for the supply of district heating to small 
houses. 


SCHEME IV. 


District Heating from Thermal-Electric Station foxBackground Heating 
and Hot Water, with Electricity for Supplementary Uses. 


(Temperature, 10°F. above outside air—Table V.) 


Maximum 
Service. Medium. Hourly Annual 
Demand. Consumption. 

(1) (2) (3) (4) (5) 
Lighting, &c. . Electricity . 0.2 kWh. . 500 kWh. - - 
Cooking and boiling Gas - 0.4 therm . rootherms . Daily 

water demand 
Water heating . . District . 0.ogtherm . 125 — 
heating 
Background heating . Ditto : CMB coma’ % é — 
Topping-up space Gas « tei es . 2 wn . Daily 
heating demand 


Annual Cost and Coal Requirement. 





Coal 
Customer, Demand, Commodity, Total, Required, 
£ £ £ tons. 
(1) (2) (3) (4) (5) (6) 

* District pansion ‘ enep s 1.67 ‘ 2.65 4 15.52 , 2.91 
Gas . ‘ “Se ; 2.30 . 8.91 ‘ 1.71 
Electricity . ~ 2.25 . ag C« 0.50 ; 3.98 . 0.32 
Solid fuel . . — * — . — — : —_ 

Total ‘ 15-95 > 7.84 ‘ 5.32 ‘ 28.41 . 4:94 


* 90% of the total incurs the full charge for fuel. 
79% of the boiler capacity is chargeable in full to district heating. 


Electricity load factor. > ‘ 2% 28.6%. 

Average cost of electricity . A ; 1.91d. per kWh. 
Average cost of district means . ; 12. —- duane therm. 
Average cost ofgas . ; ; 8.7 


” 


In Scheme IV district heat is employed to the same extent as in 
Scheme I, but gas is used instead of electricity for supplementing 
district heat. This shows a considerable saving in the total fuel bill 
but seriously upsets the balance of the thermal electricity station, for 
electricity is now used only for lighting and small power purposes. 
Consequently the greater part of the fuel and capital charges fall on 
district heating, increasing the annual cost from £12.3 in Scheme I 
to £15.52 in Scheme IV. Moreover, the district heating is no longer 
combined with electricity generation in assessing coal requirements, 
the result being that, although the use of gas in place of electricity 
shows a substantial saving in coal, the overall coal requirement is 
increased over Scheme I. 

Scheme V makes use of the existing gas supply mains and organiza- 
tion for distributing in the form of gas that quantity of heat which 
in Scheme IV was supplied by district heating. This results in a con- 
siderable saving. The cost of supplying by gas the services which in 
Scheme IV were supplied by district heating at a cost of £15.52 is 
£7.47. 

This method of approach has led to the “‘all-gas’’ house (except that 
electricity is used for lighting). If such a scheme became general the 
demand for gas relative to the demand for coke would increase to 
such an extent that complete gasification might become necessary. 
By the conversion of coke to water gas the total yield of gas per ton 
of coal consumed would amount to about 180 therms, and the figure 
for coal requirements would then be 3.37 tons for the production of 
gas, with a total requirement of 3.69 tons. 


SCHEME V. 
Gas for All Purposes Except Lighting and Power. 
(Background Temperature, 10°F. above outside air—Table V.) 


Service. Medium. Annual 
Demand. Consumption. 
(1) (2) (3) (4) (5) 
Lighting, &c. . . Electricity . o.2kW.* - §00 kWh, - Hourly 
demand* 
Cooking and boiling Gas . 0.4 therm - 100 therms 
water ce 
Water heating . bose >» RBs ce « ew — 
Background heating. ___,, - 1.97therm . 205 ,, ‘ _ 
Topping-up space _,, » Ret ps ER ns . —_ 
heating 



















Januar 
Annual Cost and Coal Requirement. 
Customer, Demand, Commodity, Total, pial —— 
£ & £ £ tons, 


(1) (2) (3) (4) (5) (6) 


District canes _ . sas 
G 





as . Sie’ . ofa ‘ 5-66 A 16.38 ‘ 4.201 
Electricity s ‘ 2.25 ‘ 1.23 ; 0.50 : a0 « 0.3 
Solid fuel . ‘ - ‘ — : a Ph 

Total . & QB Sedge 6.16 . *e0eg6 in 


+ If demand for gas required complete gasification with yield of 180 therms per iq 
this would become 3.37 tons and the total an be © 3 m hye 


Electricity load factor. ; -6%. 
Average cost of electricity . : : -gid. per kWh. 
Average cost of gas. . 6.45d. per therm. 


Cost of supplying by gas "the services 
supplied by district heating at a cost 
of £15.52 in Scheme IV 





£7-47- 








Scheme V is recognized as being somewhat in advance of the gener, 
programme which the Gas Industry would recommend at the presep 
stage of development, and in Scheme VI the system of domestic fie 
supply is modified to include one coke-burning appliance. In th 
particular case chosen the coke appliance is an independent cok 
boiler, but the results would not be greatly different if the backgroun( 
heating were by gas, and the topping-up space heating were combine 
with winter water heating through the use of an open coke fire with 
back boiler. It is to be noted that the figures for cost and for cod 
requirements are somewhat higher than the usual Gas Industy 
estimates for equipment in small houses. This is because a high 
standard has been chosen for hot water consumption and a high 
standard for background heating. If reference be made to Table \ 
it will be seen that with a flexible system of obtaining background 
heating 150 days’ use per annum is very improbable, and it is mor 
likely that one-third of the fuel assumed to be used for this purpos 
would not, in fact, be used if control were possible. 









SCHEME VI. 


Coke for Winter Hot Water Supply and Background Heating, with 
Gas for Supplementary Uses. 


(Background Temperature, 10°F. above outside air—Table V.) 








Maximum 
Service. Medium. Daily Annual 
Demand. Consumption. 
(1) Ae (3) (4) (5) 
Lighting, &c. ‘ . Electricity . o.2 kW. . 500 kWh. . Hourly 
lemand 
Cooking and boiling Gas . 0.4therm . t1ootherms . - 
water 

Water heating (summer) _,, ae ;. 3 _—~ 
Water heating (winter) Coke } 1.5 tons is 
Background heating * ; : 
Topping-up space heat- Gas - 1.47therm . 146therms. — 


ing 


Annual Cost and Coal Requirement. 





Coal 
Customer, Demand, Commodity, Total, Required, 
£ tons. 
1) (2) (3) (4) (5) (6) 
District aaa — ‘ — . -— ‘ _ ; a 
Gas — —— : 2.94 - 9-55 .- 2.20 
Electricity ° 3 2.25. 1.23 . 0.50 ‘ 3.98. 0.32 
Solid fuel é‘ : — * a 3.50 : Ses 1.50 
Total . . ae «. See « 6.94 . Seg « 4.02 
Electricity load factor. . ‘ ‘ 28.6%. 
Average cost of electricity . e é 1.91d. per kWh. 
Average cost ofgas . : é m 7.25d. per therm. 


In making the calculations no allowance has been made for the 
fact that electricity charges can be reduced where the domestic load 
is not coincident with the industrial load. In practice some benefit 
would be obtained by sharing the demand charges between the two 
sets of consumers. There is obviously a limit to the extent to which 
this can be done, though it is difficult to predict that limit. Bearing 
in mind the experience and the relative size of the potential domestic 
market, as much as one-third of the demand charge might be saved, 
except in those schemes where the demand charge is a heavy one and 
less likely to find any comparable compensating industrial load. 

Without requiring any great degree of accuracy in the computation 
of these figures, they serve to show that improvement in domestic 
fuel supply in respect of adequacy, convenience, cleanliness and coal 
economy can be more surely attained by development of the existing 
gas supply than by the introduction of a third system—district heating 
—which for this purpose at least cannot achieve equal results. 





A New,Apparatus for the rapid determination by combustion in 
about four minutes of sulphur in iron steel and ferrous and non- 
ferrous alloys with potentiometric titration finish is described in 
leaflet No. GT 1345, published by Griffin & Tatlock, Ltd., Kemble 
Street, London, W.C. 2. A new microid organic stencil for use in 
drawing the structural formulae of organic compounds (GT 1346) 
and a new microid variable speed “wrist-action” flask shaker (GT 
1351) are other additions to the Company’s publications. 
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GLOVER-WEST 


Vertical Retorts 
at MARTON, BLACKPOOL 


“Fortunately modern carbonising plant and modern 
ideas of architectural design both lend themselves 
to the production of a building which is at once 
convenient to its technical purpose and finds favour 
in the eye of the general public and that of the 
architectural world.” 

COMMUNICATION No. 230—PRO- 


CEEDINGS OF THE INSTITUTION 
OF GAS ENGINEERS 1939-40,‘p. 455. 


WE 5 T ; 5 Miles Platting, MANCHESTER) ‘10 


GAS IMPROVEMENT Telephone: Collyhurst 2961-2-3-4-5. 


Telegrams: Stoker, Manchester. 


Co., LTD. London Office: Columbia House, Aldwych, W.C.2 
Telephone: Holborn 4108-9. 
Telegrams: WESGASCO, ESTRAND. 















The London Market Dec. 31. 


Prices ruling for some of the main Coal Tar 
products are as follows: 


Coal tar spirits are controlled by Control of 
Benzole and Allied Products Order 1945 (S.R. 
& O. 1064), which is varied by a new Order 
known as the Control of Benzole and Allied 
Products (No. 2) Order, 1945 (S.R. & O. 1572), 
which comes into force on Jan. 1. This new 
Order substitutes maximum prices for the fixed 
prices which have been in force hitherto for 
coal tar naphtha, xylole, and certain grades 
of toluole. The maximum prices laid down 
by the Order are as follows: Coal tar naphtha: 
prices range from Is. 11d. per gall. for the 
90/200 (unrectified) grade to 2s. 11d. per gall. 
for the 96/160. Xylole: Prices range from 
3s. 34d. per gall. to 3s. 6d. according to grade. 
The naphtha and xylole prices are for 1,000- 
gall. lots delivered buyer’s address in bulk. 


Prices for pure toluole for nitration, low 
gravity toluene and 150 toluene fraction are 
now to be maximum prices, in line with the 
prices for other grades already in force. The 
prices for all grades of toluole range from about 
2s. 4d. to 3s. 24d. per gall. ex sellers’ works in 
bulk in 1,000-gall. lots. Extra charges are 
provided by the Order for smaller quantities 
and for material supplied in drums. 


There have been no changes in prices of 
cresylic acid since the publication of the Coal 
Tar Products Prices Order, 1943 (S.R. & O. 
1528), according to which prices range from 
3s. 6d. per gall. for refined cresylic acid D grade 
to 5s. per gall. for cresylic acid containing 
52/53% metacresol. Included in this range is 
refined cresylic acid grade A 994/100% at 
4s. 4d. per gall. These prices are ex sellers’ 
works in bulk or filled into drums. 


Phenol (carbolic acid crystals) prices range 
from 94d. per lb. for contracts for 50 tons and 





















































Address your orders and enquiries for 
HUMIDINE 
The unique anti-corrosion paint 
for gasholder cuppings, etc. 
To the sole manufacturers: 
ASPINALLS (PAINTS) LIMITED 
CARLETON SKIPTON — YORKS 
























TOM CARRINGTON & CO. LTD. 
Lyndon Toolworks, West Bromwich. T/N 
0517 (2 lines). 

“LYNDON” and “EGA-KUT” 
SCREWING TOOLS; 
TAPS; DIES; STOCKS anp DIES; 
GROUND THREAD TAPS 


& 


’ 


THE SYMBOL OF SERVICE AND QUALITY 
VITREOUS ENAMELS 


Tel : 
Escol, Foot, London STEWART & GRAY LTD. 
Telephone: : Paisley Works, Swains Road, 
Mitcham 1634 (5 lines) Tooting Junction, S.W.17. 
































CHARLES WINN & CO., LTD. 


Granville Street, Birmingham, 1. T/N Mid- 
land 3695 (4 lines). T/A Winn, Birmingham. 
BACK PRESSURE GAS VALVES, SIZES 1 in. 
to1zin. FOR USE WITH AIR BLAST IN 
INDUSTRIAL AND OTHER GAS-HEATED 
APPARATUS. 









GAS PRODUCTS 
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upwards to 114d. per lb. for smaller quantities. 
These prices are for the phenol delivered 
buyer’s address in sellers’ returnable large 
drums. 


Creosote prices are as laid down by Coal 
Tar Products Prices Order 1943 (S.R. & O. 
1528): Creosote for timber preservation, 54d. ; 
benzole absorbing oil, 64d. to 8d. ; creosote for 
disinfectant making, 10d. to Is. 7d. per gall.; 
all ex sellers’ works in bulk in minimum 
800-gall. lots, with appropriate additions for 
smaller quantities, delivery and packages. 

Naphthalene prices are in accordance with 
Coal Tar Products Prices (No. 2) Order, 1944 
(S.R. & O. 1051), and the following are some 
examples : Crude naphthalene, £7 4s. to £10 13s. 
per ton according to quality in sellers’ packages 
ex sellers’ works. Hot pressed, £12 9s. per 
ton in sellers’ packages ex sellers’ works. 
Refined naphthalene: Crystal, £24 15 ; powder, 
£25 5s.; flake, £26 15s.; ball, £26 15s. perton; 
all delivered buyers’ address in England or 
) apg minimum 4-ton lots, 2-cwt. single bags 
ree. 
l-cwt. cases is £29 15s. per ton. The Order 
lays down a scale of prices for smaller quantities 
and other packages. 

The home ex Works price to-day for road 
tar is 5}d. per gallon into buyers’ tanks at 
sellers’ works. Prices for various other 
methods of delivery are set out in the seventh 
schedule of S.R. & O. 1528/1943, but are 
increased by one-halfpenny per gall. as 
authorized by S.R. & O. 229 of 1945. 

The price for coal tar pitch for briquette- 
making was recently increased to 70s. per ton 
in bulk at sellers’ works, and is still unchanged 
at that figure. 


For such quantities of products as are 
available for export and for which licences can 
be obtained, higher prices than the foregoing 
can be realized. 


TRADE CARDS 


FULL particulars of these spaces can be 

obtained on application to the Pub- 
lishers. They are designed principally for 
the use of the firms whose display adver- 
tisements cannot be included owing to 


paper rationing. 


COX & DANKS LTD. 
DEMOLITION & DISMANTLING 










ENGINEERS. 
IRON & STEEL SCRAP CLEARANCE, 
SWANSEA - BEDFORD - COVENTRY. 












A. G. SUTHERLAND LTD. 


Warwick Road, Greet, Birmingham. T/N 
Victoria 2184-5. T/A Metriform, Birmingham. 
London: Riverside Road, S.W. 17. T/N 
Wimbledon 5454. T/A Insituslot, Toot, 
London, and at Salford and Nottingham. 
GAS METERS 
WRG RTA SN SRNL SRT. . 





PRICES 


The corresponding price for ball in| 





January 2, 1946 Januar 
The Provinces Dec. 3), 

The average prices of gas-works product arket 
during the week were: Pitch, 70s. Ser Ps sary 
toluole, naked, North, 90’s, 2s. 4d. to 2s. 6jd [eo s 
per gallon; pure, 3s. 24d. Prices for carbolic egal 
acid 60’s, anthracene, creosote oil (hydrogen. je !"™ wit 
tion), coal tar oils (timber preservation, &) fp all sect 
and strained anthracene oil are controlled by & strong a! 
S.R. & O. 1943, 1538, and for naphthalene by & lative in 
S.R. & O. 1944, 1051. Prices for road tar JB of the Sc 
were increased by a half-penny per gallon by The C 
S.R. & O. 1945, 229, under which Order there 


was also an increase of 5s. per ton in the price 
for standard creosote-pitch mixture. 

The bulk of the pitch produced in this 
country is required for home trade purposes, 
but certain quantities are being sent at higher 
prices to Allied countries with the approval 
of the Coal Tar Control. So far as creosote is 
concerned the bulk is required for essential 

























BRITISH FURNACES LTD. 


Derby Road, Chesterfield. T/N Chesterfield 
3166. T/A British Furnaces, Chesterfield. 


London Office: 3, Victoria Street, S.W. 1. 
T/N ABBey 1 T/A Pyrowork, Sowest, 
London. 







Furnaces for Carburizing, Reheating, Norma- 
lizing, Annealing and ening. Industrial 
Gas Burners, Industrial Heating. 












75s. 


the rece 


purposes, at controlled prices. With regard stil 
to hydrocarbon oils, the prices remain fixed, £ 
although there is more freedom than was 
previously the case. 
Scotland Dec. 29. 
There has been little trading owing to the } ':767-43 
holidays. Refined tar*: Yield to distillers is $23 
5d. per gallon ex Works, naked. Creosote 500,006 
oil: Timber preserving quality,* 54d. to 64d.; a2 
hydrogenation oil,* 53d.; low gravity or 5137 
virgin oil,t 74d. to 74d. ; benzole absorbing oil,* 300,00 
64d. to 8d. per gallon. Refined cresylic acid* ey 
_is 3s. 6d. to 4s. 6d. per gallon ex Works, naked, 659,95: 
according to quality. Crude naphthat: 74. 855,00 
to 8d. per gallon. Solvent naphtha*: Basic ee 
prices delivered in bulk, 90/160 grade, 2s. 10d., 1€0,00 
and 90/190 Heavy naphtha, Unrectified, 626,86 
2s. O}d. ; Rectified, 2s. 4d. per gallon. Pyridinet: aon 
90/160 grade, 13s., and 90/140 grade, 15s. per 400,0( 
gallon. > 1,748,05 
* Price controlled. | + Uncontrolled. oo 
807,51 
644.5 
620,3 
179,5 
176.4 
LEONARD BOTT LIMITED 750.0 
Holyhead Road, Wellington, Shropshire. sit, 
T/A Leonardbot, Wellington, Salop. 600, 
T/N Wellington Salop 320. 4,477, 
( 
GASHOLDERS ison, 
INSPECTED ey 
Repairs and New Work Supervised. son 
43 
2,167. 
231, 
918, 
NATIONAL ENAMELS LTD. os. 
53, Norman Road, Greenwich, London, S.E.10. 368, 
T/N Greenwich 2266-7. ase 
Our COOKER LININGS, CROWN TRAYS ‘226 
and SPLASHBACKS have been well proved a 
by the Gas Industry. 2,528 
,000 
1,06€ 
6,70 
——— 1,13! 
85¢ 
rko 1,89 
1,00 
1,54 
INSTRUMENTS pot 
Gas Flow Recorders and Indicators 25 
Pressure and Vacuum Recorders and Indicators 88 
Full Scale or Inclined Gauges 3 
WALKER, CROSWELLER & CO. LTD. 4 
CHELTENHAM. GLOS. Cheltenham 5172 i 
45 
1,46 
1,08 
WALTER KING, LTD. 4 
11, Bolt Court, Fleet Street, London, E.C. 4. 1,2¢ 
T/N Central 2236. 3 
“THEORY OF INDUSTRIAL GAS HEAT- 3 
ING,” by Peter Lloyd. Second Edition. 13. 
Completely revised and greatly extended. 3 
Price 7s. 6d. post free; 12 copies, to one address, 5 
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GAS STOCKS AND SHARES 





Dec. 3}, 

rks product Markets opened after the holidays with a | came almost to an end. In fact it will be seen OFFICIAL LIST 
d. a ton; & cheerful sentiment on reports about the success below that Gas Light units and South Metro- Eest SurreySp.c.Deb. ... ...| 113—118; —2 
for c: eal of the Moscow Conference. The tone was politan ordinary made small recoveries during pee aia 7," +f 

l(b hydrogens firm, with an upward price tendency in nearly the week. Compared with a month @ZO, South-Eastern Gas Corporation 
vation, &c) pall sections. The Funds were particularly however, nearly all the quotations in the Lists gett iekaed, Ge" 7 '9/6—20/6 “<7 
ontrolled by fe strong and home rails well supported. Specu- have depreciated anything from | to 8 points, Swansea 5¢ p.c. Red. Pref... .... 103-108 —2 
phthalene by fF jative interest was maintained in the shares | an exception being that of Alliance and Dublin — Kingdom Gas Crees p21) 14 
for road ta & of the South African developing mines. ordinary, which rose 5 points. < ae 
er gallon by & ated . : SUPPLEMENTARY LIST 

’® The Gas Market was again dull, although The following changes occurred during the 

| Order there : : “ . ‘ Plymouth & Stonehouse 5 p.c. ne Deb. 113-118, —2 
1 in the price fe the recent general marking down of prices few days of business last week: Uxbridge 5 p.c. Deb. 113—118 | —2 


e. 


Paren Quotations on the London and Provincial Stock Exchanges 


nt at higher 



































“~~ approval d j Dividends Dividends 
Syne sf satin Interest. Cilia ‘ites Interest. aes 
S: 9 u - ~ 
With eee, Se a ae ar rane NAME. tions Issue. e-  |Amat-or Renal NAME. tions 
regard Dividend. Prev. Last Dec, 27 Dividend. | Prev.| Last Dec. 27 
main fixed, £ Hf. Yr. | Hf. Yr. £ | Hf. Yr. Hf Yr. | 
1 than was & Actual. | Actual. | Actual, | Actual. | 
OFFICIAL LIST SUPPLEMENTARY LIST 
Dec. 29 aia samen - 
i . 7,439| Sept. 10 * _ | Alliance ord 120—125 351,685 Dec. 17 | 2 2 Brighton, &c., 5 p.c. Perp. Deb. 115—120 
"dimilic the Fe ya 018| Oct, 29 | 2/- | 30/ Anna Go e Weer U'd'ts Ord | 19/6216 || 415,250 a ae Cy a | Sriccl Gas Cont. New Deb. | 100—103 
istillers js ' 389,000 '- 7id. oe Do. Deferred 19/6—21/6 140,205 July 30 70/- 70/— | Cambridge, &c.,7 p.c. — 140—145 
Creosote 500,000 | Sept. 3 24 it Do. 4} p.c. Red. Cum. Pref. 20/6—22/6 | 295,932 Aug. 20) 50/- 50/— | Cheltenham, 5 p.c. Cons.Ord.., 105—110 
td. to 64d.: 536 000 ws 2 Do. 4p.c. Red. Cum Pref. 20/-—21/- 42,500 Dec. 17 | 2 2 Do. 4 p.c. Perp. Deb... 97—102 
gravit 342,000 i 2 Do. 4p.c.irred. Cum. Pref. 19/3—20/3 150,000 Aug. 20, 2 2 =| Croydon Gas, 4 p.c. Pref. (irr. y 98—103 
Sravity or FB 561,370! Aug. 20 79)_ Ai- Barnet Ord.7p.c. 157—162 | 130,000 June 25) 2 2 Do. 4 p.c. Deb. 100—105 
Orbing oil,* 300,000 | Oct. 8 104d. 83d, Bombay, Ltd. . 42/6—45/- 53,220 Aug. 27 3 3 East Surrey, 6 p.c. Cum. Pref... 120—125 
esylic acid* 690,526 Aug. 13 76)- 70/— Saaeteeaah ? p.c. max. ... 155—160 di — g 7" | 40/- 40/- Sateen. dpe. “ol 97—102 
rks, naked, 362,025 Dec. 17 2 Do. 4p.c.Deb. ... (00—105 117,425 Mare j|— £6 Wight Cons. 5 p.c._ 115—120 
| 659,955 Sept. 10 59/- 41/- Brighton, &c.,5 p.c. Con. ... 107-112 25,000 Dec. 17 | 2 AI | Guildford 4% p.c. Red. Deb. . 99—104 
hthat : 7d. 855,000 3 | Ge 60/- Brit. Gas Light Ord, 112—117 156,600 Aug. 13 | 50/- 50/— | Hampton C’t,5 p.c. Cons. Ord. 105-110 
ha*: Basic ¥ | Dec. 17 33 23 Do. 5} p.c.‘B’ Cum. Pref. | 12-1 NN per May 2) — g —— a, "ae —— i ates 
f ” eb. 5— E ” — c. 2nd Pre — 
le, 2s. 10d., f) {¢0,000, Oct.” 22 46° | 22 Cnn hein, Lids ‘ibe CuFt Pt. | 13/——15/- 50,000 Aug.” 13 | 52/3 50/4 | mid.South. Utll.,"A° Cons. 5 Spc. 107—112 
Unrectified. 626,860 | July 16) 70/-  50/- , Cardiff Con. Ord. 120—125 70,380 Dec. 17 | 2 24 | Newport (Mon.), 5 p.c. De 113—118 
Pyridine}: 24,500| Nov. !2  g2d. 83d. | Colombo 7 p.c. Pref. ... 23/6—25/6 65,000 | Aug. 13 | 2 2 | North Middlesex, 5 p.c. Pref... 107—112 
ie 15 ‘ F 764169| Sept. 24 484. 6d. Colonial Gas Assn. Ltd. Ord... 17/-—I9/- 70,000 | Sept. 10, 2 2 Plymouth & Stone., 5 pc. Deb. 113—118 
» 19S, per + 400,000 7.6494. 93d. Do. Sp.c. Pref. ... 23/——25/- 76,501 Dec. 17) 2 2 Reading, 4 p.c. Perp. Deb... 97—102 
| 1,748,090 | July 22°40 | 39/- 30/- | Commercial Ord. pk, teen 65—70 74,777 | Oct. he 2 | Romford, 4 p.c. Debs. (Reg.) .. 98—103 
rolled 620,000; Dec. 10, “14 if De, 3pe.Ded. .. «| 73-78 21,000 | Dew 3) 2 24 | Slough,5'p.c. Perp. Deb. 113—118 
: 286,344; Aug. 27 2, 24 Do. 5p.c.Deb. .. ... 112-117 | 211,740 he" 2 q 2 | Sou ampton, 5 Puc. Red. Des” 104— 109 
807,560 » 20 6o)- 60/- Croydon sliding scale... =... 116121 || 363,575 | duly , 2 Tottenham, 5 p.c. Reg Mt. 99—102 
644.590 “t 50/- _50/- Do. max.div. . .. 102—107 | 202,019 | Sept. 24| 75/- 75/- | Tunbridge Wells, 4p.c.Scale .. 135—140 
620,385 | June 25 2 2 Do. 5 nf ep. Deb. ... 115—120 135,257 Dec. 3| 2 24 | Uxbridge &c.,5 p.c. Perp. Deb. 113—118 
179,500| Aug. 27 sai so East $ Suri 102—107 
176,461 | Dec. 27 24 24 “a p.c. Bebe “(lered, de 113—118 
239,135; Nov. 12! 714. 6d. Gac Consolidation Ord.‘A’... | 20/-—22/- 
250,000, ,, 4s 43 Do. Ord. ‘B’.. 20/-—22}- eas = 
250,000 | ” r 2° Do. 4p.c. Red. Cum. Pref. 18/6—20/6 
19,101,877, July 30 6d. 6d. Gas Light & Coke Ord. wee | 20/9-—21/9a 
+ 2,600,000 o 35/- 35/- Do. ob De aan, bs 80—85 
4,477,106 | a ? 2 Do. p.c. Con. Pref. ... 100-103 
2,993,000 | July” 16 J 1 Do. vi p.c. Red. Pret. x. | 100—103 es Lo es 
160770 | ee he 2 De 5 Soe Fea bel Deb, * | 106—109 Q 
p | ” 2 e p.c. . eee uota- 
500, e 2 2 Do. wc. Red. Deb. |.  104—108 PROVINCIAL EXCHANG tions 
,000| Sept. 17 , i Do. # ed. Deb. .  —--98-—100 ! ANGES Dec. 17 
5,600,000| May 28 fice +£10 | Imperial Continental Cap... 106—111 —_—$—$ _____ ee  — 
43340| July 30; | r Do. 3} p.c. Red. Deb. | 97—100 
“S98 gh | ssi MS, Uuilty “C? Go “= toa—tor 
978 | a 50/- | 50/- | M.S. Utility * ns.. i — 
918,657 ts 2 | 2 4p.c.Cons.Pref... .. «98103 904,948 << 2 2 a ‘Sian Spe on” (OC | HE'S 
675,000, Nov. 12) $40/- t40/- Montevideo, Ltd. .. .. 109-114 1122877 on. ai 3 S joe - | ee 
S.E | 300,000| Dec. 10 ~ £4 £6 Oriental, Ltd... 195—205 | *199'420| Dec. 17 24 3 eae 16—119 
-E.10. / 368,537 ¥ 57/6 | 50/- | Plymouth & Stonehouse Sp.c. 108—113 415250 ec. 2 5 _ a a Deb. . «- | 101—103 
621.667 Aug. 13 | 72/6 | 72/6 | Portsmouth & Gosport Cons, 145-155 38785) 2 ‘ | fo b w+ | 100}—1023 
> 2,386.371| July = 9. | 1944. 193d. | Primitiva Holdings, Led. Ord. | 12/9—13/9 | 4ES0RO) 4» 2 Z Je ~ eel 121—123 
TRAYS 226.860| Dec. 10 | Do. 6% p.c. Red. Cum. Pref. | 100—105 32. ug «678 | So pc. Ord... =... | LIS—I17 
proved 648,999| Sept. 10 6: | 6% | Severn Val. Gas Cor. Ld. Ord. | 20/6—22/6 ae De. 17 2 2 = ¢ 4p.c. om. met. | 98—100 
597,972 | ns 24 | 24 Do. + p.c. Cum. Orel +. | 20/6—22/6 36.430, ” 2 ts — <ne. — um. Pref. 98—100 
2,528,714 | Aug. 27 bs baa South East’n Gas Cn. Ld. Ord. | 19/6—20/6 a1g0| 12 3 =e po ~ oe 87—91 
| e ref, | | , } Ce 5 . 99— 
1,000,000 A 23 24 Do. 4} p.c. Red. Cum. Pref. | 20'6—22/6 saza7o| A ei 4 Z en 9 101 
1,068,869 ‘ bam 2 Do 4p.c. Irred. Cum. Pref, 19/9—20/9 Gein 44 ee be ag 132—137 
6,709,895; Aug. 20 440/-  30/- South Met. Ord. 88—9! 40/000| Aue 8 2 | ar p.c. D we we | | 96103 
1,135,812; ,, 3 3 Do. 6p.c.irred.Pref. ...  120—125 ioooo| "= 5t 3 Ant ed a ee 
850,000 | ‘a Bbc 2 Do. 4p.c.Irred. Pref. .... 99—103 ,000 | » 3) § ; ‘ie = Grimsby ‘A Ay ee |  175—185 
imal” 2) | | Be peereoe =) Sty | mae ge | ee ees) leas 
oa || + ap oe Nee em | eee || eRe Ame 27 | 3 2 | Hartlepool G. & W.Cn.& New 91-93 
wh 795 duly 2} SO/- |..50, South Suburban Ord. 5 p.c_ ... | i 490,681 | D 17 if Live 13 Red. Deb. Stk. 
2,825 | 24 24 Do. Sp.c.Perp.Pref. ... 110-115 34mEes | Dec. 1g > | oe atehot Be ae) tie 
500/000 e . 2 2 Do. 4p.c.Perp.Pref. ... 98—103 063 | july’ 2 2 5 De. pon Deb < ee 
5 250,000 | i" 1 1g | Do. 33p.c.Red.Pref. ...  97—102 083 | july 2 % |: Be Bpelteebat =| tence 
ucators 898,587 | Dec. to 2 2 |. Do. 5 pc. Perp. Deb. ... ! 15120 20,000 | “°": 28 , ee, et Pe ret sae x Py 
Aug | = — | pton . an ove — 80, | ” o _ 
. 350,000, 13) 2 23 | Swansea 54 p.c. Red. Pref. ...  103—108 ,000) 2 2 Do. 117—122 
coe 0 ee a ia ee a arti 
; . | ” e p.c. ese _ me aCe dine 
a: 453,380! Dec. 10 # | ? Do. 4p.c. Perp.Deb. ... 99—104 Tiere | June 25 tf Hi pe 3 pee. Bob. 994—1003 
1,483 664| Nov. 12. 7hd. | 6d. | U. Kingdom Gas Cor. Ord. ... | 19/-—21/- 73,186 | ” 1 2 a x <q em Rea ~ 
1,085,952 | Ms 53d. 53d. | Do. 4hp.c. Ist Cum. Pref. ... | 20/-—22/- 106,280 | Oct. 29 2 2 | pce sas & ed. Deb. ... a 
772,709 | . d. 4id. | Do. 4p.c. iste Red.Cum.Pref. | 20/-—2I /- 188-219 | Aug. 13 L F rane "27, oe oe = wee | «= 1 9S—200 
745,263-| d Do. d Non.Cum. Pf. | 19/-—21 /- Pp 3 le ve oe | 145—150 
E eee 2) oe | ee | 1,806,339 BE | sheffield Cons. 141—145 
male 1200000 | Sepe. 17 1) | 1 | Do. Bbne Red. Deb... 97-102 98009 | ae 5g SE eld Conti) = | 8 
380,608 Aug. 13 66/3 | 66/3 | Uxbridge, &c.5p.c. .. ... 123-128 33°35) | July =30 0 2 3 a, Pe ped. we aes Pam 
JEAT- 1,371,138 | July 30 SO/- | 50/—- | Wandsworth Consolidated 108—113 192,150 Aug. 13° 3 3 | Sento Ld woe —126 
‘dition 525,768; ,, 2 2 | Do. 4pc.Pref. ... ...| 100—103 » $I) 2 th ge ys ome a oo 
eae 1,343,964| Dec. 17 | 2% 23 | Do Spe.Deb. .. .. 4—t19 wa By 2) 2 é - nate” “| aoe 
ee 383,745 eS Do. 4pc.Deb. .. ..| 98—I03 , " 38 t - Thpc.Deb.... ... | 145-150 
ddress, 558, 342 Aug. 13 | 50/- | 50/= | Watford & St. Albans Ord. ... | 110-115 | 
¢—The quotation ts per £1 of Stock. * Ex. div ' For yeer. t Pald free of Income-tax. 





